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WHAT WESTINGHOUSE IS DOING IN 


WESTINGHOUSE MEASURES INTEKNAL STRESSES IN MAC 


RESEARCH 


E PARTS WITH THIS LIGHT-PROJECTION MACHINE 


Tomorrow’s electrification—on view today 


Spend today with Westinghouse research engi- 
neers and catch a glimpse of what Westinghouse 
is doing towa 


meeting tomorrow's electrical 


requirements « 
et wing of the laboratories in East Pitts- 
‘htly pungent with the fumes of mys- 
chem: i 
electricity to chemistry. 
what new electrical principles they will uncover 
to aid the industries that depend on chemistry 
for their advancement. 

A cathode ray tube sputters in a dark 
corner. We know it as the greatest concen- 
trator of energy man has yet developed. 
Nothing can live in the path of its rays. 
Westinghouse research is seeking its com- 
mercial value. 

Here we find men working on new insula- 
tors for higher voltages, and 
new insulators with metallic 


Westinghouse 
Becnifscen 


(W) 


etapa Beater 


glaze making it possible to solder cables securely 
to poreel: There they are applying unusual 
tests to find the dynamic strength of metals, and 
the amount of permanent distortion they may 
undergo at high temperatures. Again they are 
developing inexpensive iron-base alloys to take 
the place of platinum in tubes and cells. 

Now we are among the grid-glow tubes and 
photo-clectrie cells. These super-sensitive tubes 
are the keys to automatic traffic controls, fire 
and smoke detectors, counting and sort- 
ing devices that need not touch their 
subjects, and switches that will turn on 
lights automatically when daylight wanes. 
‘Thus Westinghouse research is ever looking 
forward, alert to the future needs and possi 
of every application of electricity 
leading the way to new economies for in- 

dustry and new conveniences 
and comforts for the home. 
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USED CAR 


ADVANTAGES 


Offered By 


CADILLAC-La SAI 


Dealers 


1S rather significant that the 

Used Car business of Cadillac 
La Salle dealers is more 
than it has ever been in Ca 
history and the largest in 
volume. 


Quick turn-overs in Used Cars mean the buyers 
havediscovered advantages that cannot be ignored. 
tainly when Used Cars move rapidly out of the 
showrooms into the hands of eager buyers there 
must be an important reason. 


What are these Used Car advantages that are 
offered by Cadillac-La Salle dealers? 


For one thing, the Cadillac-La Salle dealer has 
placed his Used Car department on an equality 
with his new car department,— 


Which means not only that the cars are well 
conditioned and ready to deliver satisfactory serv 
ice, but that the sale of a 
Used Car is surrounded 
with all the safeguards for 
the purchaser that a repu- 


car— proper pricing—fair dealing, 


Bear in mind also that there is a 
remarkably strong trend to new 
Cadillacs and La Salles. Buyers of 
new cars have discovered, for example, 
that it is practically as easy to buy a 


For only a little more a month (La 
Salle is priced as low as $2275 F. 0. B. 
Detroit) they can enjoy what no other 
car—excepting Cadillac itself—can 
give them — the 8-cylinder superi- 
ority of the famous Cadillac-La Salle 
%-degree, V-type power plant and 
invaluable features of handling-ease 
and safety exclusive to Cadillac-La 
Salle. 


The market value of the cars they 
turn in is frequently sufficient for 
the down payment and they take care 
of the balance in easy monthly pay- 
ments by employing the convenient 
banking service of the General Motors 
Deferred Payment Plan. 


And so, because of this widespread trend, Cadillac- 
La Salle dealers have an exceptional variety of good 
cars of standard makes among their Used Cars. As 
there have been no forced sales these trade-ins 
have been accepted at reasonable market prices. 


‘There is no excess to pass on to the Used Car buyer. 
Values are exceptionally high. 


Consequently the Cadillac-La Salle dealer is in an 
enviable preferred position for the sale of Used 
Cars, as well as new cars, and the public’s recog- 
nition of this fact is the reason why these dealers 
are enjoying a remarkably active Used Car business. 


table dealer can provide. 


It becomes a matter of 
accurate information con- 
cerning the status of the 


CADILLAC-LA SALLE 


CADILLAC MOTOR CAR COMPANY 
Di 
DETROIT, MICHIGAN 


sion of General Motors 
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securities, but the pru- 
dent investor knows 
that sound investment 
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good bonds, 


Let us send you our 
investment booklet 
which describes sound, 
strongly secured First 
Mortgage Real Estate 
Bonds (now paying 
614%) and other 
types of securities. 


Simply sign and mail 
the coupon. 


TaeEH.SmitnCo. 
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A $15,000 “TRIFLE” 


Frank Ditmar applies simple arithmetic to his investment 
program and learns the true value of 2% extra 


By Wattace Ames, Financial Editor 


I 
“TE guess Tam just a sap,” mourned 
Frank Ditmar one evening the first of the 
month. He had drawn his salary, made 
1 deposit in the savings account and was 
looking at the red ink figures representing 
interest credits. 
“What makes you talk like that?” 
inquired Mrs. Ditmar. 

Look at this bank book and you'll 
see.” said Frank, “We'll never get any 
where at the rate we are going. For two 
Years we have been depositing 850 in the 
hank regularly each month. What have 
we to show for it? The magnificent sum 
of 81,251. In two whole years the interest 
‘on our savings has amounted to only 851 
At that rate we will not be able to retire 
fon an independent income, even if we 
live to be 100 years old.” 

‘You are no sup,” replied Mrs. Ditmar. 
“You are just a little impat We 
may be worth only 81,251 now. but Lfor 
‘one am mighty glad we have that much 
in the bank. “Aside from a nest egg for 
the ‘rainy day” we have formed: the 
habit of saving and that is worth a lot— 
whole lot more than the 851 interest 
savings have earned to date. 


wish we were getting abead faster. 


For fully a week Frank Ditmar held 
to the same attitude toward his family's 
re. Getting ahead by regu- 


financial fut 


to seem like slow, discouraging work. But 
‘4 surprise was in store for him. 

T made a date for you tonight, 
announced Mrs. Ditmar. when her hu 
hand came home from the office. “The 
representative of a firm of investment 
bankers was here today. Mrs. Reid sug- 
gested that he call on us. He has a propo- 


sition that the Reids have become very 
much interested in. “It sounded s0 good 
to me that Tasked him to return this 
evening and talk with you. “After you 
have heard his story T think you will 
set some new ideas regarding our money 
proble 

At cight o'clock Mr. Fisk, the invest= 
ment salesman called. “He explained the 

pal details of a security that paid 

it Frank Ditinar showed a 
muin of interest. 
argued. That 


only 2% more than we 
now—just 620 a year on 81,- 
re trifle—not worth bothering 
T'd just as soon plug along at 
as to get 6%. Unless I see a chance 
make « killing we might as well stick 
to4% terest and reconcile our- 
selves to the fact that we will never get 
rich. And I have just enough common 
sense not to risk what money we have 
in any get-rich-quick scheme,” 

“You are just the type of man I like 
to talk to.” said the investment ales 
man. “As you know, this 
isa sound investment—not a 
quick scheme. [cannot pro 
sudden, fabulous wealth if 
investment. But the 2% extra that you 
xet over 4% bank interest means a lot 
more to you than you realize. Did you 
fever try to figure out what 27% extra 


Frauk admitted that he had not, Tt 
just seamed to him an inconsequential 
trifle—$20 a year on $1,000 as he had 
already n 

“Tt may surprise you,” suggested Mr. 
Fisk, “to learn that 2% extra may mean 
thousands of dollars greater independent 
wealth. Tt may mean gaining Anancial 
Mapeadimce be aajias Beata ta 

‘quicker. 
‘That begins to 


(Continued on page 5) 
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‘Through Single Incestment of Various Amounts (Interest Re-invested) 
Comparing 4" and 6° Quarterly Compound Interest 
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INVESTMENT TRUSTS 


You'll never grow 
rich by accident 


‘Thousands of people are trying to 
do it. Buying this stock and that on 


tips... hunches ... “inside inform- 
‘ation’ which proves to be outside 
mi 


Tnvest in the common stock of 
Financial Investing Co. of New 
‘York, Ltd., which is an investment 
trust, Tt owns hundreds of stocks 
‘and bonds, spread over 30 countries. 
Each security is selected, O. K.'d 
‘and watched by United States Fiscal 
Corporation, whose experts donoth- 
ng but manage investment trusts. 
‘Your dividends flow from earnings 
‘and profits under this scientific ays- 
tem. Think what a powerful force 


‘OfFINANCIAL INVESTING CO. 
OF NEW YORK, Led. Ask for 
Booklet J-? 


SMITH, REED & JONES 
Investment Securities 
‘The Cuneo Natlona! Bank Bide. 
20 Pine Street New York 
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A $15,000 “Trifle” 
(Continued from mage 


sound interesting.” said Frank, 
yousay istrue. Can you prove it? 
“Sure I ean prove it—prove it hy sim- 
je arithmetic. ‘That's just why T came 
ere tonight. This little black book con- 
tains a lot of interest tables, showing 
how money grows at various rates of 


what 


erest, compounded 
every three months, grows to 82,007 in 
1734 years. At 6% interest, compounded 
every three months, the same 81,000 
doubles itself, tobe exact, grows to 
in 11% years. 2% extra may see 
a trifle to you, yet that trifling difference 
in your favor shortens by 534 years the 
Tength of time required to double your 
money. 

“Now let us figure out another caleu- 
lation. Since it takes 1734 years to double 
Your money at 4% quarterly compound 
interest, how much more than double your 
money would you have in 1734 years if 
you got the 2% extra—O% instead of 
‘4%? “According to the book you would 
have $2,835, In this example the trifling” 
2% extra means $828 in your pocket 
You may spurn $20, the difference on 
a year, but 8828—that's a dif 


“Yes,” agreed Frank; “that begins to 
amount to something, I did not realize 
that such an insignificant difference could 
pile up to such figures, or mean so much 
a 

ince you are interested suppose we 

this mathematical study a little 
further,” suggested Mr. Fisk. “Let us 
find out what the 2% extra means on 
monthly amounts of 850.” A little figur- 
ing produced the following comparisons: 


$50 MONTHLY 


Quarterly Compound Interest 
Sain at 
4% 0% 9% Ex. 
5 Years. . $9,325.00 $3,503.00 $178.00 
10 Years. 7,382.00 8,221.50 "839.50 
15 Years. 12,392.00 14,576.50 2,284.50 


“Possibly,” suggested Mr. Fisk, 
would not get excited over the prospect 
of gaining $178 in five years, representing 
2% extra for that period on a $50 month- 
ly investment. But you can’t lightly pass 
up the chance to gain $2,244.50 which is 
the 2% extra in 15 years. This last cal- 
culation demonstrates how rapidly your 
fain accelerates with the passing years.”” 

“That's almost unbelievable,” ejacu- 
lated Frank Ditmar. “8178 gain in five 
‘Years and $2,244.50 gain in 13 years 
Without increasing the monthly invest- 
ment! But the figures are there. T guess 
they must be true. 

“Let me draw one more mathematical 
picture,” requested Mr. Fisk, “‘a picture 
of your comparative financial worth at 
five year intervals up to the time you are 
60 years old, assuming that from now 
until then you save $50 monthly and in- 
vest it each three months in units of $130. 
How old are you now?” 


“Thirty,” an- (Continued on page 6) 


Retire 


in 5 years 
on your Present living Budget 

by investing in safe 

First Mortgage Bonds 


Follow the definite plan given in the new 
edition of this famous book, and your 
financial indepeadence is won: The plan 
vrorks just as surely whether you are ow 
‘arming $1,000 or $100,000 a year. 

is certain—each sep plainly in 
sc sbuolavely safe iperdene 
of luck, business geniue or speculation, 
Bs «been harvested out of 
48 year experience ol rn & 
McCloet inthe ft mortgage lavertaent 
banking business, 


‘The plan is so simple any one can under- 
and it—so definite any one ean follow 
it—and wo certain no one ean fail, 
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46 North Dearborn St Chicago, Ill 


The Electrician’s 
Wiring Manual 
By F. E. SENGSTOCK, E. E. 


Contain all the information needed for 
theproperigstallationaf lighting usd power 
Syaleme in houses and other buldings 
It completely covers inside electrical 
wirig and constniction im accordance with 
the National Electrical Code. 
Pocket sise—fexible binding 


448 pp. Price, $2.50 
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Are Women 
Smokers Turning 
Men to Pipes? 


fon of America, awaken! ‘The ol story of 
fe neodsra feral Tho lwely inlas et 
land are filching one by one our few remain- 


ing righta! 
snes... the vote. the cigartion 
. «0 longer have we these comforts to 
‘odrselves. But one 


; Rigor hehe all ne 
i cet ows 

Trey dey mock ous have never amok 
1 pipe before are Tearing. that it i the 
ost economacel form ‘te 


Especially those who have chanced to 
start with the tobacco that comes in the 
famous blue tin, 

Read Mr. Bockmeyer’s letter. (His and 
all other letters from Edgeworth smokers 
fare absolutely genuine—unpaid and un- 
solicited.) 


370 Woodridge Steet 
Wootrdan, 
February St iy 

Larue & tio. Co, Ine 

Kitchmnd. Va 


kad "The whe famaly 
ommend Bageworth to 


Tours vry tly, 
Cane SE Rockeyer 
Me, Bockmeyer is right. IC barely 
ue beara eh, Wee 
Somos olde grin Ege 
"“filgeworth in one of thoww marvelous 
mice thn ring rae fara 
our pipe. Mild, surely; yet 
‘rath a full-bodied ‘character to its Barley 
Tend chat altmont invariably” wins over 
Pipeamokers on the very frst few pulls, 
‘Try this FREE offer now! 
I youve weve amok py i ed 
‘ot free noe. generous petals of Ecge- 
z ‘worth "Ready-Rubtsed 
Tmoking tabace. 


Ha cs 
‘Simply write your 
name and ‘address. to 
Larus & Brother Co, 
10S. Bist Street, Rich” 
mond, Va, 

When you've 
smoked that first 
glorious pipeful of 
Edgeworth, just ask 

Yourself if 
You've over 
‘smoked tobacco 


that Edgeworth is THE smoke of smokes 


for them! On their word we stand. 
Both rth Ready Rubbed and Edge: 

‘Slice come in warious sizes from 
mall pocket to handsome 
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A $15,000 “TRIFLE” 


wed from mes 


swered Frank. A Tittle more figuring 
produced the following table: 


$150 QUARTERLY 
Comparing 4% and 6% Compound 


Taterest 
4% 
At Age 35...8 9,336 8 3,521 
At Age 40... 7,06 
12/373, 


ox 
Tt goes up thousands 
of dollars every five years. 

“Yes,” remarked Mr. Fisk, and ‘you 
will note that the trifling 27% extra ix a 
eat, 815,388 when you are sixty years 


You have sold me. Now let us lay 
nit a program of investing so Lean get 
the @% extra.” 


say. 


——— 
The figures used in this investment 
story were taken from a compound inter~ 


est book. In actual practice no investor 
would achi the actual results shor 
If a few days’ delay occurs in making 
monthly or quarterly investments, if the 
exact amounts referred to in the examples 
investments are made. 
pay a little more or « 

ittle less than an even 6%, or if any other 
‘similar irregularity takes place, the final 
result is altered. However, the practical 
result of getting 27% extra—O°% instead 
of 4%—is demonstrated by the figures 
worked out by Mr. Fisk. They correctly 
show what a surprising difference 2%; 
makes over a period of years. 

‘The moral of this story is as applicable 
to the man or woman with several thou 
sand dollars accumulated as it is to the 
one who is just starting to build his for- 
tune, Of course, the larger the sum 
Vested the more important the 2% extra 
becomes, but it is an important item, even 
in small amounts, as Frank Ditmar 
learned. 

Te would not be sound judgment for 
Frank Ditmar to take all his money 
out of the savings bank and invest it in 
securities. Porta Serexer Mowry 
hhas always advised its readers to keep a 
nest egg in the bank for emergencies. But 
since bere snug sum inthe bank 

ie very properly started on a Jong term 
program to gain the 2% extra that he 
could obtain from sound securities. 

‘One may be. ved to think of invest- 
ment in securities in terms of thousands 
rather than hundreds of dollars. As a 
practical matter it is just as easy to in 
vest, hundred-dollar units, or even 
smaller amounts. You can buy one share 
of stock a month, or two shares, or three— 
any number that you have money on hand 
to pay for. Or you can arrange through 
many investment banking firms to invest 
on the partial payment plan, spreading 


your payments over a period of ten 
cathe oF 

At the beginning of this article appears 
‘a table which helps you to figure out what 
the 2% extra may tean to ¥ou when you 
reach age 60, either on an investment oF 
a single large amount or quarterly ine 
vestments of a smaller amount. 
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‘The House Behind the Bonds reminds the 
investor of the importance, not only of sudying 
the investment, bur of checking up the banker 
‘who offers it. Address: Fidelity Bood & Mort- 
sage Co., 1188 New York Life Building, Chi- 
cago, I 


“The Investment Trust from the Inves- 
tor's Vi 
this form 


of bow IL iovestment trust will help 
tthe man with Stoo or more to get ahead, Pube 
lished for free distribution by Unit 


{al Corporation, 59 Broad 
‘them for ‘Bootle IT. 


How to Retire in Fifteen Years i the story 
‘tale, sure sod dente metho of estab 
ing ae Gea oiding an depends 
ome which will sappore you the ret 

ie he bas of your presoe living bude. 
‘Write for the booklet to Cochran fy ler 
Company, 46 North Dearborn St, Chicago, i 


How to Get the Things You Want tellshow 
you ea ae insurance a8 an active par of Your 
(yosean for gecing ahead nancial. Phocis 
Motual Life fnsueance Company, 928 Elm Stree, 
Harford, Cona., will send you this booklet on 
request 


‘The Guaranteed Wa} 
tells how a 


{9Flnanclal nde 

Gat ral rng ou sana independence 
ice Yor this bookee to Investors Syndicate, 
so North Seveach Stes, Minneapolis, Mina. 


‘The Making of a Good Investment tells 
hhow €140 can be made on investinent ta First 
Mortgage Bonds in utis of $50, $100, $50, $509 
aad Sicro; how the bonds are proceete. and 
itow simple is eo purchase them, For a copy 
of this booklee address United States Mortgage 
Bond Company, Limited, Detroit, Michigan 


Four-Year Analysis of Financial Invest 
Soper pista octet 

tad aatied hk ti ena 
Ef ce ft fur yen of options of one 

eae oa : 
ey 
SOT Svea T AOE bag 
Server 
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‘WIRES CARRY THE SOUND FROM CONTROL PANEL TO HORNS BACK OF SCREEN 


See ai 
rd 


WHAT MAKES THE PICTURE TALK? 


Your enjoyment of a Sound Picture depends largely on the quality of apparatus used. It pays 
to go to theatres equipped by the makers of your telephone— the Western Electric Company 


THEN you go to hear «little extra investment 


@ a Sound Picture you To Theatre to secure equipment of 
fx __wish to be certain that the Exhibitors proved results. 
voices will be clear and le know In selecting Western 


natural; char the musical Electric these exhibitors 


‘accompaniment and the the iy assured by knew that the correct 
sound effects coming from Western Electricequipment. If | transmission and repro- 
the screen will be thor- Jour thawte i thus cauipped | duction of sound is an 
‘oughly pleasing. displaying that fact in extremely difficult prob- 


‘Near you is probably 
at least one theatre which 
assures just that, because 
ic is equipped with che 
‘Western Electric Sound 
System. This apparatus, made by the mak- 
ers of your telephone, is installed and in- 


lem, as is evidenced by 
the wide differences in 
quality berween various iN 
| radios and phonographs. 
‘They knew that it was 
‘Wenerm Elecic's experience with this 
very problem which, after years of unsuc- 


ial Research Products, Ine, 
50 Church Stree, New York. 


spected by engineers trained in this new art. 
The reliable quality of this Sound System 
has been recognized by over 2,000 theatre 
exhibitors — exhibitors who have a habic 
of considering their patrons’ satisfaction 
and who therefore believe that it is worth 
‘The semiive Sound 
Picture microph 


(Qudesigned for stu- 


velopment of the 
rsadeatting micro 
‘phone (B) and the 

hone trawitter 


G 


‘ut of the telephone,” 


cessful effort by others, finally made Sound 
Pictures possible. 

This same organization which brought 
the telephone to its present excellence will 
likewise constantly seek to improve Sound 
Picture apparatus still farther. G 


lectric =: 
SYSTEM=: 
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Toaay. ..-In selecting 
radio...look for 


ENGINEERING 


fority in its au 


Here’s a Champion _ sess 
of quality 
in construction 


amplification aystem, which 
fuality of tones, ‘To. this 


pide fe roxponaible tor fall 
mw of eaditocied power, proveviag’ toe 
beauty of tone, ait 7 


{eture, eareful matching of units, and 
{aking adjustment of the whole sct. ‘Va 
ing omens CL) barge and ogg 
ther hidden Smike the tarda 
‘with cach "unit amp 


Science Institute of 


sluced the prices of the sets) 
Day-Fan has always been noted for super 


i Bike ate 
a 
: Patan 
o e 
DAY KAN pana 
ee 
FULL-POWER- Matntiakeeaase 
UTILIZING TUBE 


RADIO 


© This seal on am advertisement ip POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pare 8. 
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ARE YOU STILL PLAYING 
“BLIND MAN’S BUFF” 


FOR YEARS... ONE OF THE 
LARGEST COLD STORAGE 
PLANTS IN CHICAGO ... DE- 
PENDED ON THE ENGINEER'S 
SENSE OF TOUCH OR FEEL— 
=BLIND MAN'S BUFF:—TO DE- 
TERMINE THE “RIGHT” TEMPER- 
ATURE FOR AMMONIA GAS 


‘Tycos 


TEMPERATURE 
/CONTROL 
INSTRUMENTS 


Freos in Aviation 


‘A filnn of Avion Inrumene fet ships 


Dycos for the Home 


Ty E> Sige SPusE ~ 9 - INDUSTRY 


cos Temperature [nstruments 


DICATING - RECORDING ~ CONTROLLING , 
LNDIGATING “RECORDING 7 SONTEOLENG 
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Away 


from Home § 


A place for everything and every 


POPULAR SCIENCE MONTHLY 


‘Achill morning i the ounces, 
‘And a ict from your shaving 


‘mene hat you ookalong afresh 
peck of Glee Blades fr comfort, 


.» Jou can’t expect as smooth a shave 


WHETHER you shave 
quietly and luxuriously at 
home; or strenuously, over the 
shoulders of other harassed 
travelers in a Pullman wash- 
room; or primitively in camp, 
with the cold lake for your 
wash basin—no matter how 
different the shaving condi- 
tions may be—put a fresh Gil- 
lette Blade in your holder and 
you're sure of a smooth, com- 
fortable shave. 

Your guarantee of this unchanging 
comfort isthecareful honing, thedel- 
‘cate stropping that Gillette's mar- 
velous machines give every blade. 
No human hand, however expert, 
however patient of tireless, could 


But you can count on your 
Gillette Blade to give you a 
comfortable shave anywhere 


ever work such comfort into a blade. 

And Gillette goes one step further. 
Ie sets aside almost half of all its 
blade department workers to do 
nothing but inspect your blades— 


history scien 
fof modern, whose 
lore aad tignasere 
efoundia! 


and rewards with a bonus the end- 
less search for any blade that may 
be below par. 

You see, eight out of ten men in 
America shave with a Gillette and 
expect every Gillette Blade to do its 
duty. So every blade has to be good, 
no matter how difficult the condi- 
tions it goes up against—hard water, 
cold water, tough beards, tender 
skins, slapdash lather—a dozen vary- 
ing conditions that affect the com- 
fore of your shave, Conditions change 
—the blade doesn’t. That's why you 
can always slip a fresh Gillette Blade 
in your razor and enjoy a swift, sure 
shave wherever you are, Gillette 
Safety Razor Co., Boston, U.S. A. 


Gillette 
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What Insulation Really Does 


HEN is a house really insu- 
lated? Just what will the 
sulation do? These are points 
‘on which there is considerable 


confusion among people who are building 
or buying a h y frequently they 
think they are getting an insulated 
dwelling when, as a matter of fact, 
they are till more frequently, they 
know nothing at all about insulation and 


‘overlook this very important 


ng a aulciently thick layer 

d insulating tame 
he root and walls of 
it will bring down fuel costs abe 
third, make possible the use of & con- 
siderably smaller heating system, afford 
Uniform room temperature with elimina- 
tion of drafts, and keep upetalrs rooms 
ten to fifteen degrees cooler than outside 
temperature in summer. ‘This is too good 


a thing to be ignored by the up-to-date 


lder, and Popular Science Institute, 
ie with its policy of promoting the 

ise of efficient and modern methods in 
wwe construction, aims to increase the 

knowledge of, and use of, insulation. 


IMPARATIVELY few 
Ciikiow the Tarts shost (eelations X 
letter that shows how easy it is for many 
people to be nilaled on the matter of ina 
bata came from one of our readers the 
other day. This reader is building a home 
tnd is much concerned about securing 
fod construction. ‘To hs letter he ‘adds 
etacrpts 
8. Builder claims that house has 
isan Society Caeanes bo taetoer ot 
two thicknesses of building paper under 
clapboards and shingles.” 

“te buen was probaly honest, ut 
not very uptodate, ‘The type of con 
Frvctioa described was eovstered st coe 
fime “insulation” but today there are 
materials on the market only a half inch 
fick the og me tins as etre 

ers of building 
prec ren hve repay orn 
‘of building paper will not afford much 
fnsulations ns measured by modern stand- 


‘Applying insulating material of the felt type to the 
(Celi of «room —for ueving and year round comfort. 


ards Building paper, however does have 
a very definite place in good house con- 
frocton. I spa air leakage, though it 
does not take the place of an insulato 
which stops heat leakage. Building 
should be considered merely as a desirable 
addition to insulation and not a substi- 
tute. 
‘Another material that used to be con- 
fidered, a, good insulator was 
plaster, but the way in 
which this really served was as 
awind-s ‘A material that 
‘istmerely air-tight is not enough; 
rubber coats and window glass, 
for example, are useful, wind- 
stoppers but let heat go through 
‘quite readily. 
‘There are still a. number of 
wen architects "and 
Mding contractors —who be- 
lieve ait spaces to be highly ef- 
fective in preventing heat loss. 
Scientific ‘investigations con- 
ducted by authorities have 
Sefinitely proved. however. that 
the value of air spaces as insula- 
tion is slight and that air spaces 
greater than three quarters of an 
inch in width give no additional 
Value for heat insulating pur- 
poses. Heat will go through an 
Bir space about three times as 


The Right Materials Cut 
Fuel Bills in Winter and 
Keep You Cool in Summer 


By COLLINS P. BLISS 
Director, Popular Science Institute 


readily as through a half inch of 

wating material. An air 
space in the construction of walls or 
roof should not, be expected to af- 
ford sufficient insulation in itself, 
though air are to be taken 
advantage of ‘possible in the 
application of insulating material. 


GET real insulation, it is 
necessary thatthe roof and walls 
of « house contain astandard fasi- 
{ating material ina thickness recom- 
mended by the manufacturer. There 
fare now a number of good insulat- 
ing materials on the market in vari 
cous forms from which the builder 
may chang Sass may be soe 
at local building supply firma and a 
telection made of & material most 
Suitable for the purpose, In making 
A choice, consider the cost of the 
ulation itself in the proper thick. 
ness, the cost of having it applied, and 
how well it suits structural requiremente 
‘A “booklet, “"Invulation in Building 
Construction.” can be obtained. from 
Popular Science Institute at twenty-five 
gents copy. Ty sending fo 
ing “any special. question 
Popular Science. Insitute, 
Ave, New York, N.¥. 


INSTITUTE BULLETINS 


an 
SERVICE AIDS FOR READERS 


Insulation in Building Construc- 
tion* 

List of Approved Radio Prod- 
ucts: 

What the Radio Buyer Should 
Know* 

List of Approved Tools 

List of Approved Oil Heating 
Devices 

Advice on Installing Oil Heat 

List_of Approved. Refrigerators 

Refrigeration for the Home* 


*Price 25 cents each 
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From dance hall floors 
to railway coach ceilings 


.. this grainless wood board 


Beauty, such as paneled ceilings need, is usually required to sell @ product. Dura- 

bility, that a floor must have, is necessary to keep it sold. Manufacturers who 

adopt Masonite Presdwood find that it gives their products both durability and 
beauty. Samples for testing will be gladly supplied. 


In a Denver dancing academy 
the tap-tap-a-tap of metal tipped 
| clogs resounds from a floor of 
Masonite Presdwood. At Pull- 
man, Illinois, ceilings of Presd- 
wood are applied to railway 
coaches. And in scores of widely 
varying industries, hundreds of products are be- 
ing made better and at lower cost hecause of this 
grainless wood. 

Many of these Presdwood products require the 
strength and durability that are indicated in the 
service rendered at Denver. Used eight hours a 
day at the Fred Merritt School of Tap Dancing, 
the Presdwood floor showed no signs of wear, 
even after weeks and weeks of usage. Other 
Presdwood products may require smoothness and 
case of finishing —there, again, Presdwood is 
ideal, as evidenced by its use for paneling. . . 
not only in ceilings of railway coaches but in 
fine homes and buildings as well. 


Is easily cut 


Beauty and lasting qualities are but a part of the 
advantages of Masonite Presdwood. It is mois- 
ture resisting and almost immune from warping, 
shrinking and buckling. It is extremely easy 


to work with. It can be sawed, 
punched, planed, milled or 
sanded. Itis liked by shop fore- 
men, experienced with mate- 
rials of all kinds, and is just as 
welcome in homes where handy 
men put up shelving or build a 
radio cabinet. Wherever it is used it never harms 
fine tools, for it contains no artificial binder. 


Has wide range of uses 


The uses of Presdwood are many and varied. 
They range from bedroom screens to toys, from 
motor truck bodies to hydroplane hulls, from 
bread boxes to loud speaker tension boards, from 
‘out-door signs to kitchen cabinets, from office par- 
titions to billiard tables, from clothes hampers to 
breakfast nooks. 

Fully eighty of Presdwood’s many uses, in i 
dustry and the home, are listed in the Presdwood 
hooklet which is gladly sent to those who appre- 
ciate the beauties of fine materials or who wish 
to effect manufacturing economies with this work- 


able grainless wood. 


MASONITE CORPORATION 


asonite  ,; 


“ 


Calm Yourself, Mac 


SPECTACLE indeed—PorvtanSerexce 

Mowrnty attempting to revive old 
John D. Rockefeller and make him aver into a 
jquardian angel of seience! In one issue I read 3 


Father convincing article on the Rockefeller 
Institute for Medical Re- 


pe tt 
Saree 
Sew tias 
2, Seat it 
ent 


ed 


sent at 
a Nees cit 
es j 


Seattle, Wash, 


What—More Bills? 


NF. jood argument Mr, Eastman missed 

fdvocating the proposed. thirteen 
‘month calendar is that we won't need to be 
Bothered any’ more with those beautifully 
‘adorned calendars sent out each year by the 


Eastman mention the 
st cae then be thirteen rent 
lectrie, and inatatineat, bills, with 

ay ayy aun ere? — 


See Page 21 for Answer 


to This Mystery 


“TIN ONE of your recent issues, John F. 

Tyan say? that nenesplonive fuel wil 
replace gumaine for aviation, Of what tue i 4 
ael it will not explode? "The explosions 
the motor are what make it goc'—“H. L- 
Piteaia, Pa 


Maybe They're Dry Flies 


ONE, of your recent 
articles contained — CE. 
the statement: “Watch a 
Ay wich been sabe 
ot iy unl i has ded u 
of fey minutes ao 

merged two. common 

(owrsa: domes. 

tica) in water, releasing them six inches below 
the surface. Hoth rose to the surface of the 
water and immediately flew avas. “Many in 
ets will do thie-those with wings to which 
ety eet aire “eS Hae, 
North Carolina. 


Thanks—It’ll Be Out Soon 
“T WWOULD like to know whether sour most 


interesting series of articles, “The Real 
‘Fathers of Flight,” will appear in book form. 
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Who Can Settle It? 
* AS EDITORIAL 

our July number 
out, directly 


ees 
Ses 
eg 


This Is Certainly Tough 


AM truly hd that Mr PhD of 
eee ete fiend Weer vin 
ndertand Hiatcn, Dat {wi he weet ell 
Ime and thereof your readers something. It 
This old word jump up te meet ws to heey 
irom aling ‘and geting 

hart when Se sep a of ¢ 
omer or Ligh steeply rf 
itinpsing up oar may. what 
Guam on the oppeate 
Sie tn at Tie ath 
- we ways at 
tke Pape tine tat 
sama happens to 

ep off ofa high tower at 


tne ine oe hat 
honteents so oe 
ect ” 


The Kind We Like to Get 


“YOU may be interested to learn from an old 
reader of Porcian Scurscr Moxrmur 


T have had framed for the walls of my study, 
‘and trast that there will be several more to, 
fellow which I can have framed in the same 
style and add to my collection. 

T rou abe ie to ad «word of pie for 
the artist, Mr. Rosenmeyer, who, 
‘me, has a wonderful abil igpaton pete 


read 
less, many technical and scientific publica- 
tions, I find Porcuan Scresce Mosrnty holds 
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‘and wholesome in every sense of the word, and 
‘ay wish to you is long may you grow and pros 
ped. A. HL, Loubville, O. 


His Favorite Authors 


LEASE don't, let Bunch and Koch, 
Edward Thatcher, or Captain McCann 
stop writing articles for Porctan Screven, as 
they have made the Home Workshop De- 

Ftinent of the magasine second to non 

"P-G., Charlotte, N. C. 

“I am very much interested in your Hor 
Workshop Department and have found some 
‘to make, for which Lam 

‘AcHL, Milwaukee, Wis. 


Answering 0. T. K. 


|, TK. of Poughkeepsie, N, ¥ wonders 
Bomciam Scresee prints auch an 


Learaing Bea Flyers 0. 
Iencrent of Uplanes had orttinsToore 
trorestndy, work, sid responabiy In avie 
tion than any other occupation. A. Ee 
West Hartford, Conr 
“T can't help but feel that O. 'T. K. has at 
some in fp he fost 
“Of course 0. T. K, ie right in tome Shine 
Aviation wat ast made inte, 
pion 2010 Mt, Washinton, Pas 
‘shine, 
Fie chit cain of OTK, sers to be 
thal you hove petore eristin co nearer 
Poul ode". Berteper Ca 
Th ment of O. al fue 
a found ary rea res 
Teteetng, Oat they should eat 
ct boi the tat in ding ‘ome 


Wie Wi, San 


Who Knows Another One? 


R. KARL P. SCHMIDT tates in his 
ite on sake soret that sean do 
ot milk coe, Mayie’ Mr, Sebold att 
{aly Nenaited wth the baits a lof ut 
 "Uslortsoately, ‘we have 
Town ar tre gopher ene It 
tron milk m cow every ine vom one, but 
Tilte nae and he, 
tise fat wt 
boo enon grove toa lng 
wart cee of 
Seat denver of three 
toa hal cen at the 
Ticket part ent 4 
ta pt oe 
sepsos wheres ooo 
Bread tty ben 
Teh Sly deve fo 
vert te cotay. 
Rt'oce Suse ay ttkey bed shuet Hines 
epee For re ov tern ctermcons fn vecar- 
Sacondd de wocldcomewt cl topes 
Sees Sate tn ber wider We tlaed 
ieee of milion a neighbor” On » screeding 
shesposa, E subset the cows fram bekied 


) 
ee 
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Subbed into solitaire 


Here is a man of charm and distinction into it by those of his own set. He is be. Imagine yourself in such a 
who loves bridge and plays it like a the fourth nobody wants. And he dicament. 
master. Yet were you to follow him to doesn't know why. ‘As a matter of fact, the probabilities 
Palm Beach in the winter or to New- If you have ever met a person with are that you do have halitosis frequently. 
port in the summer, you would usually a real case of halitosis (bad breath) you Few escape it for the reason that every 
ing solitaire—certainly can readily understand what a barrier day, in normal mouths, odor-producing 
not from choice—but actually snubbed to social or business success it would conditions (many of germ origin) de- 
velop. So, thousands have halitosis and 
are unable to detect it 


Since the risk is great and detection 


difficult, the wise thing to de 
breath beyond 

of full strength Li 
sh and . Tt both 
ould 


prevents halit 


upper ha 
While safe and pl 
full strength Listerine is a powerful 


ant in action, 


nicide which kills even the stubborn 


hylococcus Aureus (pu 
ds, Naturally, it de 
rms in the mouth. Furthermore, it 


the 
Lambert Phar 
al Company, St. Louis, Mo., U.S. A 


LISTERINE 


THE SAFE ANTISEPTIC 
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WITH CELOTEX 
ICAN TRANSFORM 
Your ATTIC INTO | 


| A COOL, LIVABLE 
ROOM/ 


For cooler homes in summer, 
warmer homes in winter and 


less fuel waste. 


Jnaulate at the roofline... 


ODERN home owners insist on 
Celotex for repair and remodel work 
because it insulates as well as builds... 
keeps your home at an even temperature 
throughall seasons and changesin weather. 
Celotex insulated roofs resist the pass- 
age of scorching sun’s rays . . . retard 
furnace-heat-leakage . . . help keep out 
penetrating dampness and chill. 

With the roof insulated with Celotex, 
youcan usethe attic forextraliving space, 
for bedrooms, playroom, workshop or 
den. Attic rooms protected by Celotex are 
always cozy and healthful. 

Celotex is the only insulation made 
from the long, tough fibres of cane. It 
comes in big, strong boards, 4 feet wide, 
7 to12feetlong and7/16 of an inch thick. 
Also made "double-thick” — 74 inch. 

‘When used on the outside of houses, 


as sheathing, Celotex adds structural 
strength ... makes walls tighter and 
more permanent. 

‘And on inside walls and ceilings, you 
can obtain finer, smoother plastered 
surfaces with Celotex Lath. This new 
lath, 18 inches by 48 inches and 7/16 
of an inch thick (also made “double- 
thick” —74inch) ,isespecially designed 
to reinforce against plaster cracks and 
to eliminate disfiguring lath marks. 


Be sure it’s Cane Fibre 
Insulation! 


Ask your architect, builder or dealer 
for further information on Celotex—and 
write to us for our free booklet, "Year 
"Round Comfort and Fuel Saving for 
Every Home.” 

The Celotex Company, Chicago, Ilki- 
nois. In Canada: Alexander Murray & 
Co, Ltd., Montreal. Sales distributors 
throughout the world, All reliable deal 
ers can supply Celotex Standard Build- 
ing Board and Celotex Lath, 


CELOTEX 


INSULATING CANE BOARD 


‘hen you buy a new house, look for the Celotex 
sign. [tis your assurance of greater home comfort 


“MONTHLY 


SUMNER BLOSSOM Editor 


Vou. 115, NO. 2 


“Reg” Robbing eft) and “Jen Kelly, with 
Mrs: Rabbine and Mex. Kelly. after recent 
uration Might'in the Fort Worth, above. 


OLD but graceful single- 
notored Ryan brougham mono- 
plane swooped down toa perfect 
“three-point” landing at the 
Meacham municipal airport at 
Fort Worth, Tex., one Sunday afternoon 
1a few weeks ago. ing wildly, 60, 
men and women who had been wail 
to ee it touch the earth broke through 
ropes and a cordon of police, overran the 
muddy field, and engulfed the little silver 


‘Deed tired, covered with grime, but 
qinsing behind elgnt days’ growth of 
Fear two young men elainbered tify 
et of tie cabin tad wergnlceat crv 
by their excited fellow citizens. 

‘One of them, James Kelly 
three years old, was an-ex-cowboy 
little flying experience. The other, Reg- 
inald L. Robbins, three years his senior, 
tron former ralroed tstclatie wha ed 


rl 


Spec 


pany, they had flown night and day for 
172 hours, thirty-two minutes, and one 


shattered the refueling 


endurance record established a few 
months previously by the Question Mark, 


fifty-one minutes, and forty- 
nearly a full day! 

‘And they had achieved that amazing 
feat in a reconditioned airplane, chris. 
tened the Fort Worth, that already had 
flown a total of 50,000 miles—equal to 
twice the circumference of the earth— 
and that was equipped with a Wright 
Whistwind motor which had been bought 
secondhand two years previously ant 
had run for 500 hours since. Moreover, 
they had never refueled a plane until 


tle —How a 


Kept in the Air More Than a Week 


By MICHEL 


s Record 


A Dramatie Story of an Eight-Day 


Junk Plane Was 


MOK 


their flight was actually 
had practiced the maki 
Without transfer of gas, only three 
on the day before taking off. 
a only had they staged 


dramatic 
strat: 


aver a long per 
lefinite contribu 


pil i lt 
was the most spectacular of an astonish 
ng series of aerial feats, which followed 
in quick succession. Within three days 
from the descent of the Fort Worth, a new 
altitude mark was hung up by a German 
fiyer who climbed almost eight miles, a 
new speed mark was set by two French 
army pilots, and the United States wit- 
nessed a new solo endurance record, a 
new altitude record for light planes, a 
new seaplane speed record, and a new alti- 


tude record for women! 


a 
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When the Fort Worth landed, Kelly and 
Robbins scarcely had time to stretch 
their legs after climbing out of the 
cramped quarters in which they had 
traveled 12,000 miles hefore they were 
bombarded with questions, 

“How do you feel?” Robbins was asked. 
‘The chief pilot of the 
monoplane was slightly 
deaf from the constant 
droning of his faithful 
motor, and the question 
hhad to be repeated. 


“Oh!” he. suid, rub- 


someone 
asked Kelly. \ 


‘The former cow- 


the replied in his ‘exas 
‘so T could snatch a little 


drawl, 


sleep! 

“These answers epitomized the 
characters and dispositions of the 
tunassuming men who bad given 


plane as they we 
endllesaly half a 
the airport. but it had failed to 
break their dogged determination 
to finish history's longest. excur- 
sion in the air. And_ through 
danger, discomfort, and sickness, 
their sense of humor did not 
desert them for a moment. 
‘That, same “Jim” Kelly, 
plane like an aerial broncho buster on the 
second day of the marathon, eame within 
an inch of being cut to ribbons or hurled 
to the ground from a height of some 2,500 
feet! Perched on an eight-inch catwalk 
‘along which he had to crawl twice each 
day to grease the rocker arms of the en- 
sine, the buckle of his safety belt nicked 
ropeller. One glancing blow from 
lade, whirling 1,900 revolutions 
ute, and the cowboy never would 
iave made another flight, uttered an- 
other joke, nor seen the girl he had 
married just six weeks before! 


by Robbins that day, 
was said 


chief pilot, in his message, 
merely complained of a 
slight attack of air-sick- 
ness. Nor did it become 
known until after the pair 
were safely back to earth 
that it was this same mis- 


widen during a heavy rain 
the flyers encountered on 
the Friday night before 
their descent, resulting in 
‘an ominous vibration. At 
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the same time, they saw that the fabric 
of the wings was beginning to fray under 
the impact of wind and rain following the 
steady grind of continuous flying. But 
by the following evening the endurance 
record of the Question Mark would be 
topped by the one required hour. Rob- 
bins and Kelly set their jaws. 
and kept on. 
‘They madeit! That Satur- 
day night, with vietory theirs, 
‘you might have thought th 


‘would have “called it a week” 


sort. They were determined 
to remain in the ar 200 and. 
if possible, $00 hours! “We 
plan to stay up until she 


lane. He kept his word. 
‘Xt midnight, the Fort Worth ran into 
a severe electrical storm. Kelly was at 
the controls when it broke. A terrific 
crash of thunder awoke Robbins, who 
had been asleep for about an hour. He 
took the controls. Drenching rain, mixed 
with heavy hailstones, beat upon the 
frazaling wing fabric. ‘The gash in, the 
propeller was widening constantly. ‘This 
they knew because the motor vibration 
increased by the minute. Dazzling 
streaks of lightning shot from, black 
clouds. “Then a blinding flash! ‘The 
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pilots looked into each other's faces. 

“Are we struck?” asked Kelly. 

“Almost,” said Robbins. 

Through a forty-mile ale, shrough 
rain and hail, amid deafening peals of 
thunder, the former railroad mechanic 
piloted the Fort Worth to safety. 


CE out of the storm, he “hugged” 
feacham Field for the rest of the 
night. When daylight came on Sunday 
morning, the flyers decided to try keeping 
the plane aloft until 11:33, when an en- 
tire week would have elapsed since they 
hopped off. Again, they made it! But 
li "they were not. satisfied. It then 
‘occurred to them to stay up until after- 
noon to give as many of their fellow 
Citizens as possible a chance to see the 
Fort Worth land. Running. the 
Hk of crashing with a shattered 
propeller, they kept on winging 
nll asoS ex Robins hed ends 
ood his promise. Had they re- 
‘mained in the air longer, the pro: 
peller undoubtedly would have 
flown to bits and the plane liter 
ly would have “fallen apart’ 
‘When the flight began Rob- 
bins, who had never attended a 
flying school, had had 
about six years of expe 
rience as a commercial 
flyer and a “barnstorm- 
er.” With his savings. 
hhe had bought the old 
Ryan_ monoplane, the 
despair of everybody ex- 
‘cept himself. He 
sented to have the ship 
rebuilt, but refused. to 
wve the motor touches! 
ean coax it better i 
it’s left the way it is, 
he said. 


ELLY, who had 
heen i cowpuncher 
since he was a lad, had the advantage of 
formal flying instruction, but he was 
thorn at the game. He had finished 
EiScourse lea than two months before he 
tepped into the cabin ofthe Fort IV oth 
With 250 gallons of gasoline aboard, 
the secondhand Ryan took to the air al 
1139 on, Sunday morning.” Except for 
Kelly's “clase call” on Monday morn: 
ing, and Robbins’ attack of air-sickness, 
all went well during the first five days. 
Refueling took place regularly three 
except on one day when the 
yoly of gasoline was s0 large 
that once was enough. In 
all, seventeen refueling 
contacts were made suc- 
cessfully. Thelast, early on 
the final Sunday morning 
of the flight, was accom- 
shed in a driving rain, 
This is believed to, have 
been the first 
lane, in mid-air, has ever 
heen ‘refueled in a rain- 
storm, 


reserve su 


N INNOVATION in 

refueling was inteo- 
Guced by Robbins. The 
Bekag ma eect et ons 
3 ‘was to fit was 
connected at the side of 
the Fort Worth instead of 
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being placed in the top, as was the case 
ie Question Mark. ‘This was done to 
reduce the danger of fire or asphyxiation 
‘through piling of gasoline aver the ship. 
t Ww the delicate and dangerous 
maneuvers were executed: 


TPH Aidland, he refucing plane, alo 
‘a Ryan brougham, piloted by K. K. 
Hoffman and carrying H. S. Jones as 
“contact man,” went up early each morn- 
ing and again twice in the evening to 
supply the Fort Worth’s needs. While the 
refueling ship hovered over the endurance 
ne, Jones dropped a thirty-seven-foot 
ose through a hole in the bottom of the 
Midland, Meanwhile, Robbins pulled 
his ship under the supply plane in such a 
way that the funnel, situated back of the 
right wing of the Fort Worth, would main- 
tain a position some twenty feet 
under the hole in the Midland. 
Kelly then caught the end of the 
hose and inserted it in the funnel. 
While the gas was turned on from 
the upper ship. Robbins flew with 
‘one hand on the “stick” and the 
other on the throttle, When the 
‘tank was full, he pulled to the left 
‘and dropped away’ 

Although a distance of twenty 
feet between the two planes was 
the rule, only ten feet of the hose 
was used on afew oceasions! Six- 
teen of the seventeen contacts 
made during the fight were ac- 
complished without a hitch. Once, 
fifteen gallons of gasoline were 
spilled when Kelly forgot to re- 
move a rag used to keep dust from 
the funnel. ‘The contacts, which 
occurred at an altitude of from 
2,500 to 4,000 feet, took eight 
minutes each. About 110 gallons 
‘of gasoline were transferred in the 
mornings and from 
130 to 140 gallons 
more in the two re- 
fuelings at night, 
‘Twice daily, four and 
a jons of oil 

rere taen on by the 
Fort Worth. 


ers also were low- 
ered to Robbins and 
Kelly at regul 
vals. ‘Thus, li 


they en 
novel experience of 
reading descriptions of the progress of 

feat in their home-town papers from 
day to day! 

‘Even a touch of family life was intro- 
duced into this picturesque adventure. 
On Wednesday when, with sevent) 
hours of fing to ther credit the pilots 
had passed the minimus halfw 
Mrs. Robbins and Mrs, Kelly cel rated 

the occasion by “visiting” their hus- 

bands! The airplane in which they went 
up played about the Fort Worth for about 
half an hour, while the two couples had 
8 good “planeto-plane” talk by means 
of sign 

Mrs. Robbins and Mrs. Kelly virtually 
lived on Meacham Field during the week 
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of the fight. Here they were kept in con- 
isa teh wth hs es Uren meet 
yy Robbins. 

‘The pilots went aloft without para- 
chutes, but after Kelly’s near-mishap 
they asked for them. ‘They received them 
on the third day, when Robbins dropped 
note which said: 

“I am afraid the 
end is near! Kelly 
has a ‘chute now and 
is thinking of his wife. 
Tean’t refuel alone! 

Inanother note, re- 
ferring to the 
cramped three: 
three-foot 
which they slept, he 
“We can under- 


stand how people who 
live in small houses 
et by.” That was on Friday. After that 
eame the storm, and Robbins, though he 
kkept his nerve, had other things to think 
mae a 


a than likely, both he and Kelly 
were heartened for their fight with 
the elements by a great ovation they 
received on Friday evening, when they 
had exceeded the Question Mark's record 
by the necessary hour. Thousands of 
their friends and well-wishers at the air- 
port staged a celebration in which the 
entire city joined. The Fort Worth 
swooped to within 100 feet of the crowd 
and the pilots waved their thanks to the 


oT) 


throng who cheered and waved in reply. 
Similar scenes were again enacted on 
the Sunday afternoon of their descent. 
Then the flyers received, in addition to 
cheers a fund; raised by the Fort Worth 
200 by the Une they ended, 
12,000 by the time they lan« 

nt They received also 
nearly $2,200 from 
sical transport com- 
panies which jointly 
offered them 8100 for 
each hour they would 
stay aloft after break- 
ing the Question 

Mark's record. 


HEIR splendid 
achievement 
mediately. seemed to 
serve as an incentive 
for a number of other 
fine aerial feats. 
‘Three days after the 
landing of the Fort 
Worth, Herbert J. 
Fahy, test-pilot for 
the Lockheed —Air- 
craft Company, of Los Angeles, 
Calif, broke all records for solo 
endurance flights, staying, aloft 

fifty-six min- 


‘ord of thirty-four hours and fifty- 
three minutes established by 
Royal Thomas, but also the un- 
official mark of thirty-five hours, 
thirty-three minutes, and twen 
ge seconds hung up by Marti 
‘The previous day, Barney Zin- 
merly, of Marshall, Mo. had 
established a new world’s altitude 
record for light airplanes by as- 
ending toa height of 2000 feet 
above Park Airport, East St. 
Louis, Mo., in a 690-pound low: 
wing Barling NB-9 monoplane. 


LIMBING 
plane until the altimeter 
cated a height of 24,000 fect, Miss 
Marvel Crosson, of San D 
Calif. yet an unofficial alt 
record for women the same day. 
‘The previous mark, made by Mrs, 
Louis McPhetridge ‘Thaden, of 
Oakland, Calif., was 20,270 feet. 

‘A day. or two before. the vie~ 
tories of Zimtherly and Miss Cros- 
son, all existing speed records for 
military seaplanes were smashed 
by Lieut. W. G. Tomlinson, of the Navy, 
who covered the 100-mile course over the 
Potomac River at an average specd of 
175.01 miles an hour in the tenth Curtiss 
Marine Trophy Race. 

In France, about the same time, Com- 
‘mandants Weiss and Girier, French army 
pilots, broke the world's speed record for 
& distance of 5,000 kilometers (about 
3,125 miles), flying their 600-horsepower 
army plane twenty-six hours at an aver- 
fae spect of 180 lilometers (about 112 
miles) an hour. 

Finally, at Dessau, Germany, Willy 
Neunhofer reached an altitude of 41,79: 
feet, nearly eight miles above the earth, 
excceding the recently-set world’s record 
of Apollo Soucek, U.S. Navy pilot, by 
2,655 feet. 
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Niw—Phane Home from a Train! 
.* 
bed gt mig ime 


. the other day’, betw 
nan express train speedi 
hour toward Allandale, Canada, and a 


ways immediat 
Of their erack limited trains wi 
with ‘the telephone. service. 
ing i 
‘who owns a telephon 
How the feat is accomplished is pie 
‘train pase 

serger talks into the telephone, the mes- 
Sauce is carried to a radio transmitter ie 
the couch, and 


PSNENIN Sues itted over regular 
Tang extant tie elephone wires to the party called. When 


phone is 
applied also 0 
p RecN planes. One trans-At 
caf sig antic vessel has installed 
fan experimental instru- 
ment and regular ship- 
torthip (and ship-to 
shore telephone services 
are promised soon. Two- 
way radiophones have 
proved so successful in 
aircraft that, as reported 
in Poruian Setence. 
Mowruvy, they were i 
stalled recently as a reg- 
ular service on planes 
of awestern air line 
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650 Miles by Plane for $4.68! 


Startling New Facts About the Oil-Burning Diesel 
Motor That Promises Sweeping Changes in Aviation 


WO amen recently slid down from 
the sky and landed ther plane on 
Langley Field, V They 
had come to attend the Fourth 
Annual Engineering Research 
Conference held under the auspices of the 
National Advisory Committee for Aero- 
nauties. No one them 
Jarly—the arrival or departure of an ait 
plane at an a field is a common- 
place occurrence. But as soon as the p 
was safely on the ground, thing b 
to a Huge special tarpanlins were 
rls oak ofthe fenton ont Iboteator 
was wrapped up like a mummy. ‘Then 
Heavy chains were drawn around the 
wulins and secured by padlocks. 

‘The men were Capt. I. M. Woolson, of 
the engineering staff of the Packard Mo- 
tor Company, and his assistant, Walter 
Lees, ‘They had just completed an epoch- 
making flight in a plane powered by a 
secretly-designed new motor that may 
revolutionize aviation. 


THLE Captain Woolson stil is un- 
commu ‘ive about the details of 
the “ mystery motor,” which he designed, 
be dicloeed one important fact: The 
lane had traveled from Detroit to Lang- 
Tey Field, a distance of 050 miles against 
adverse weather conditions, without halt 
or trouble of any Kind, aed ata fel coet 
‘of only $4.68. A similar airplane, powered 
by the ordinary gasoline aviation motor, 
would have used more than twent; 
seven dollars worth of fuel on such a trip! 
‘Captain Woolson at last was persuaded 
to stage « demonstration. = 
not permitted to make a detailed exami- 
nation of the motor, which in outward 
ippeatnnce oo clos) reecablet the 
standard gasoline airplane motor that the 
verage tan could pot tell the der 
ace, However, the fac that the moter 


By ROBERT E. MARTIN 


Capt. LM, Woolton, Packard motor engineer 
‘Scdane of the new Diced type srplane Sagas. 
burns fuel oil instead of gasoline, coupled 
with such details as could be seen, makes 
it possible to give a general description of 
the motor and to some extent forecast its 
possibilities. 

‘The new motor is of the Diesel type. 
Its use of fuel oil instead of gasoline elimi- 
nates one of the most serious hazards of 


plane operation—the ever-present pos: 
fillity of fire. It has nine cylinders act 
like the spokes of a wheel. The familiar 
speek, lags and eacbartor which form 
‘an indispensable part of the ordinar 
Cline aviation engine are absent. There 
‘one valve in each cylinder head. 
1¢ is of the four-stroke type antl 
‘operates at from 1,700 to 2,000" revolu- 
¢, about the speed of ordi- 
nary gasoline aviation motors. It is said 
to weigh about three pounds for each 
horsepower developed, as compared with 
fan average two-pound weight for each 
horsepower of the gasoline type motor—a 
disadvantage which is more than offset 
by redution in weight of fuel, as will be 
shown later. 


HE forerunner of Captain Woolson's 
ecpution is the envy bering 
Diesel engine built only in large sizes for 
industrial plants and motor ships. Curi- 
ously enough, mystery surrounds Dr. 
Rudolf Diesel, the German engineer 
sicist who invented the engine which 
Qrears his name. He disappeared from a 
‘cross-channel steamer while on 
England just before the outbre 
Wark Wat. ofthe Deel 
‘operation of the Diesel-type engine 
is simple in principle. In the four-stroke 
gasoline motor used for airplanes, motor 
boats, automobiles, and #0 on, the 
ts down stroke draws a charge of gaso- 
line mixed with air in through the ear- 
buretor. On the next up stroke the 
charge is compressed, and at the top of 
the stroke an electric spark ignites the 
mixture and the piston is driven down for 
the power stroke. On the next up stroke 
the exhanst gases are expelled through the 
‘exhaust valve and the eyele is repeated. 
‘The four-stroke Diesel motor operates 
in mnch the same way except that when 


way to 
‘of the 
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the piston goes down, instead of 
drawing in a charge of gasoline 
and air, it draws in a charge of 
pisin ue, Whenit comes woagea 

Compresses the air to a pressure 
of about 500 pounds per square 


Our artist's impression of the new mo- 
tor. In general appearances resembles 


he ontinary avoline airplane motor 


AIR INTAKES. 


inch, compared with the ninety 
pounds of compression COOLING 0 
Sverage gasoline motor Fins AIRPLANE 


top of the stoke a mal 


grees F., the fuel immedi 
ignites and drives down the pis 

‘The following up stroke, of 
course, drives out the exhaust 
gases through the exhaust valve. 


HE common gasoline motor 
has two valves, one to let in 
tharge of gasoline and air, the 
other to let out the exhaust gases 


Captain Woolson’s motor, on the 
+r hand, has but one valve for 
each eylinder. Consequently, this 
valve performs both the fu 
of letting in the charge of air and letting 
ut the exhaust gases. ‘The valve opens 
at the bottom of the stroke in the usual 
manner and remains open practically for 
‘complete ‘revolution of the flywheel 
Mihile the piston is coming up to drive out 
the exhaust gases and going down again to 
w in the fresh charge of ai 
‘This construction is possible in the 
Diesel type airplane motor because of the 
short exhaust pipe and the absence of a 
mufiler. The one-valve arrangement 
ould be impossible pe 
miotor because of its long exhaust pipe 
and mufiler 
‘The common method o 
smaller sizes of 1 
by compressed ai is fed to t 
proper & means of a rotary 
valve. Captain Woolson starts his motor 
by the pressure of a button on the control 
panel in the cabin, and as several of the 
Witnesses of the demonstration noticed a 
nell like gunpowder as the moto 
quite possible that h 
the ordinary compressed air syst 
starting, rearranged to operate byt! 
plosions of charges of 


starting the 
ne engines i 


sibilities of the new 
ion engine are tremen- 
The record shows that Cap- 


tain Woolson used but fi 
gallons of fuel oil traveli 
Detroit to Langley Field. 


A similar 
asoline-powered plane would have 


used ninety-one gallons of gasoline. 
While fuel oil weighs slightly 

per gallon than gasoline, there is a 
notable saving in the weight of fuel 
required to drive the plane for a 
given distance. ‘This means that a 
Diesel-powered airplane, in addi 
tion to costing far less per mile for 
fuel, should be able to carry enough 
of it to go many more miles than a 
asoline-powered plane. 

Tt is not too much to expect that 
new nonstop distance flights will be 
recorded and records may even be 
set that may never be equaled by 


OIL INJECTO! 


MECHANISM. 


NINE CYLINDERS 
(AIR COOLED) 


Reliability is quite obviously the first 
and most important feature of an avia- 
tion motor, and in this respect the new 
Diesel aircraft motor, is in a class by it- 
self, There being no electrical ignition 
system, the usual troubles with short- 
circuited spark plugs. burned-out magne- 
tos, burned timer contacts, and so on, are 
climinated. In addition, the absence of 
electrical apparatus on the motor greatly 
simplifies the use of radio transmitting 
and receiving apparatus in the airplane. 


ply, and in this respect it is no im- 
provement over the usual type of easo- 
ine-driven motor. 

Valve trouble should be eut in two on 
the Diesel aircraft motor because it uses 
just half the nuruber of valves employed 
on a gasoline motor. Carburetor troubles 
ise there is no 


der is controlled by a separate put 
ing arrangement so that the failure of the 
fuel supply on any one cylinder would not 


of the other 

jon, of course, 

cannot fail. So long as the pis 

| tons compress the charge of air to 
500 pounds the temperature of 
the compressed charge will in- 
evitably rise to 1,000 degrees F., 
and this temperature is consider 
ably hotter than what we ordi- 
narily term “red-hot.” 

Captain Woolson’s engine 

hhave any effect on the develop- 


ment of the automobile? Fore. 
casting future developments is a 
rather uncertain business, but it 


ust be apparent that the new en- 
gine ought to find its place in 
buses and trucks if not in ordi- 
nary autos 


N AVIATION is op: 
‘erated at or near full power 
practically all of the time, and the 
Diesel type engine is inherently 
suited to such operation. Unless, 
though. Captain Woolson's motor 
hhas features that do not appear on 
|  thesurface, it would not be ieally 
| adapted to the operation of an 
ordinary automobile, the speed of 
which must constantly be changed 
to mect traffic and other conditions. In 
Tnuses and trucks of the electric drive 
type, however, the motor is connected di 
rectly to an electric generator s0 that con- 
stant speed can be maintained. 

‘The Diesel engine already has won its 
spurs in the higher horsepower units 
adapted to marine and stationary use and 
consequently Captain Woolson's devel 
ment of the Diese] aviation engine will 
have little effect in this direction. 

One other must be considered. 
‘The product large number 
airplane engines designed to use fuel oil 
in place of gasoline undoubtedly would re- 

sll in an increage in the price of fuel oi 

and perhaps a decrease in the price of 
gasoline, so that the advantage of low 
cost, of operation for the Diesel motor 
would tend to disappear as larger and 
anger numbers of them went into use. 
eat ven if the price of fue ol should 
he boosted, the Diesel airplane engine stil 
would have a great advantage over ite 
gasoline-operated competitor. Leaking 
Pipes or even the worst crash landing can- 
not result ina fire, for fuel oil cannot be 
ignited by a spark as can gasoline, 
It will ignite only under the ex- 
treme temperature in the cylinder 
at the top of compression stroke. 


MAY truthfully be said that 

the introduction of the Diesel 
fengine eliminates fire risk in air- 
plane operation. A dirigible filed 
with helium gas and operated by 
Diesel motors likewise would be 
immune to fire. As this 


IR 


is written, 


reports from Germany state that 
Prof. Hugo Junkers, famous aero- 


i Ttivs 
rich prize for which the engineers 
are competing—but America seems 
to be in the lead so far! 
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Tubes to Link City and Airport 


aL SST 


Harvey Wiley Corbett (eft) 
Inapecting pacumatie tall 
‘cartier in N.Y, Post Office. 


End pneumatic tube ss 
hing pase 
between city 


tema for 


eccirae cutenl 
‘Shem 7" whisk 


predicted by Mr. Corbett. 


— 
merase 


by Bt lad 


TURE high-speed passenger 
ail connections between 
congested cities and their sub- 


urban airports, as recently 
predicted by Harvey Wiley Corbett, 

noted American architect, are p 

tured here by our artist. "Air mail, 

packed in bulletlike containers, he 
says. will be shot by compressed. 
through underground tubes running 
between the airport and a centrally 
45 located city terminal. Incoming and 
air line passengers will be 
through a superspeed sub- 
way in streamlined ears, 

‘The air terminal in the city will Le 
much like that of a railway in its acoom- 
modations. Here passengers will consult 
information clerks, buy tickets, and de- 
seend to, waiting subway cars, each of 
Which will hold the sane number of people 
as the cabin of an air liner. Arriving at 

ut and enter 
ned up on 
fe embarking platform. 


ort, uir com 
ity ‘blasts to, 


pressors will supply m 
drive the letter containers, to 


the air field. Incoming mail al 
have been sorted into the containers in 
the air by a clerk aboard the plane. 


y- 
five stations are connected by speedy 
Pneumatic tubes said to transport letters 
fa distance equal to five and a half times 
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Thete we were, on 
the wind” swept 
he al we were worth! 


Crushed in the Jaws 
of Arctic Ice 


Famous Old Sea Dog Who Won Glory with 
Peary Spins a Brisk Yarn of Adventure 


By CAPT. ROBERT A, BARTLETT 
As Told to FITZHUGH GREEN 


FEW years ago I braced my: 

baft the wheel against a how!- 

if northeast gale, with black 

darkness of midnight around 

me, and watched) my. poor 

ship, the steam sealer Leopard, fight a 
losing buttle for her life. 

"There was little we could do to save 
her. “High seas were sweeping us toward 
the wild chaos of trash ice that lines the 
outer Newfoundland coast in © 
spring. Bitter cold numbed 
‘Our hull had sprung a dozen 


task of holding the ship 
ina the tempest ; 

avbe we could get a fore 
stayaail on her! the mate 


ta ghost of a 
«. But it would keep their 
minds off death. 

For an hour the men struggled 
waist deep in foaming seas. 
Frozen canvas tore the skin 
their knuckles, One man’s 
arm was nearly torn from its 
socket. ‘Twice the sail started up 
and was snatched away by the 

Bally 


Hike the shredded garments of a 
scarecrow. 

‘The ship suddenly began to 
vibrate, It was asif a giant were 
undemeath, pounding her hull 
with a huge mallet. Roar of the 


wind and sea was too great for us to hear 
fanything. But we could feel it: thiemp- 
ker-plunk! Quiver—erash 

Tt was the ice: great jagged floes 
raltered by the wind and tossed about 
by the sea. First we would lift and slam 
down on one; then another would lift and 
slam down on us. 

"The chief e 


‘She's taking 
™ he sang out. “More than we can 


told him to give his blamed pumps 
more steam. He got mad and left 
there was nothing we could do. 


The ice 


Fret in north Greenland yo 1925. 
Sine came off three days inter. 
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would have us in kindling in another 
thirty minutes, The sea would drown us 
in five more: even in, life preservers 
‘svimming men cannot live long in zero 
weather. 

Most of the men came aft. ‘They knew 
‘our boats wouldn't last. a minute in, the 
ice even if we could get them launched 
‘As Newfoundlanders, they knew many a 
ship had gone out and never come back, 
Teaving no trace, Tt looked as if we'd 
soon be another such mystery. 


CARED? Not exactly. T guess we 
felt more angry than scared; sore at 
getting such a tough break and not hav- 

ing a chance to do anything about it. 
Then all of a sudden the Ieopard 
seemed to get more on an even keel. At 
frst thought L must be growing ile 
d stopped. 


Providence had been good to us. We 
had been blown in among the heavy ice 
jammed against Wreck Point about. a 
hundred miles north of Brigus, where my 
home is. But the floes were grinding and 
the bumps we had been getting changed 
to ugly pressure. 
reaks of da 

the east when the chief and his dirty 
gang came out of the engine room. 

“We quit.” he suid, "She's stove in all 
along the port bil 

Than tthe ra and sae thatthe floes 
had cut into her lower timbers like a 
knife into cheese. 

We ripped spars and timbers out of her 
until we could lay a sort of walkway over 
the trash ice alongside, While we worked, 
the foremost shrouds popped like rifle 
shots and the whole shebang went over 
the forecastle with w noise like a warehouse 


"“ARCELY had we got onto the slush 
ice than the Leopard went down. She 
t splash or corkscrew; she just 
seemed to melt into the ice. It was a 
hard sight for us who had called her 


iD. 
ipping and falling, we somehow made 
our way across the floes to the rocky 
beach. We were done in by the time we 


touched dry land. Only it wasn't dry. on 
account of the snow flurries, that still 

"There was 
the bow 


lew in. off the sea. 
a bit of wreckage there, 
of the old Delma 

fou here some yeurs 
We crawled in, wet and shiver 
and waited for dayh 
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fishermen found us later and 
saved our lives, 

Captain Bartlett, shook his 
head as he ended his recital, 
which was taking place in the 
tiny after cabin of his schooner 
Ffie M. Morrissey. Before 
him on the one deal table lay a 
chart outspread. 


“ITXHERE'S the spot,” he 

said reverently, marking 
with a thick thumb the un- 
miurked "grave of his” last 
sealing ship. 

In the brief silence I studied 
this famous mariner, trying to 
ws rie it was nee Ges 

cept him perpetually at hi 
hard calling. Weight over 
two kundred pounds, all sold 
brawn, with a ruddy weather- 
eaten face, voice hoarsened by 
forty years at sea, he made a 
fine picture of a seaman, 

‘Not many real sailors left.”” 
T poke my thought aod, 

faptain Bartlett sprang. to 
his feet, neanly knocking a fine 
sextant on the deck. 

Heal aailrs!™ We snorted. “There 
sin’t one man out of fifty that goes to ea 
today who knows what sailoring is! 
Monkey-wrench sailors is what we've got! 
Good to grease a bearing und tighten a 
bolt; But when it comes to passing an 
earring on the main yard— 

Toudly the captain blew through. his 
nose and glared at me until I felt as if it 
"Tatickly changed the bubjet. “Y 

Ti el the subject. “You've 

nimuting?" Lasked. 


ny." He rolled the word on his 
i, lifting a corer of his upper lip 
it were distasteful. 

Yes, friend, Law it on the Solent. Pd 
rather not give her real name, as her 
owners are still in business. In’the late 
fall we shipped a cargy of Newfoundland 


seal oil and hides for a European port. It 
came on to blow: not a ful gale, but 
smart breeze that kicked up a nasty sea. 


“ ABOUT 5 wesk cut of port we ran 
into really dirty weather with over- 


cast. sky. patches of raw fog, and the 
wind still holding. As luck would have it 
‘our rudder gear jammed. On account of 
he heavy sea running we couldn't get 
it fixed. 

‘For the better part of another week 
we drifted until we were clear of the trade 
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routes. ‘Then the ship's company began 
to fall ill. First, we thought it 
of food poisoning. But the symptoms 


told us it was something worse. 


AS YOU know, the old ships carried 
juipment 


no doctor.’ Medical 


“You can imagine our feelings when 
we learned from the cook. who had it 
from the mate, who had it direct from 
the captain, that there wasn't anything 
in the book that fitted the symptoms our 
sick men were having! : 
‘One man died. Another lay dying. A 
dozen were stricken. There began to be 
mutterings. At night in the forecastle the 
deck hands gathered and discussed the 
terrible situation. There we were, a 
drifting derelict, ‘miles from the routes 
ships traveled, and a mysterious malady 
ing down upon us like a curse. 
t's all right now, lads,’ the mate 
told us one morning, a day or two later. 


"We siped spare and 
timbers aut of hee wnt 
wee coud tay a wort af 
Sway over the fee.” 


"We've got the rudder fixed and we're 
sing on.” 

On that same day a big sailor we had 
aboard, « man who had once been in com- 
mand of his own vessel, but had been 
reduced for drinking, declared that, if 
any of us were going to get home alive 
the ship ought to be taken west to the 
nearest port instead of east to Europe. 
He figured we could reach medical help 
in a few days if we turned about, 


thought he ourbt to put back west to save 
us all from dying of the disease aboard. 


IE captain nearly had apoplexy. 
He was a heavy-set man; domineer- 
ing and very strict. "Mutiny!" he shouted 
Fight off. “Tl mutiny you—you loafers!” 
With that he grabbed a belaying pin off 
the starboard after rail and rushed for 
bets tong te oop ieee aay hs 
hatch trying to keep from having his 
skull fractured. 

“That night the crew tried to capture 
the ship. couldn't join either side be- 
ccause I was flat on my back with: pains 
and fever. But the captain, mate, cook, 
and two loyal sailors were teady for the 
trouble m: we captain didn’t pay 
much attention to any but the lead 
He grabbed hin and threw him over his 
shoulder like a professional wrestler. 
‘Then he had the mate bind him and lock 
him in a lazarette under the cabin. 

“At seeing their leader captured the 
mutineers lost heart that night and decid- 
ed to wait until daylight. Tn the morning. 
the captain made some of them come up 
and talk to him. In his hand he had a 
big revolver, the only firearm on the ship. 

“We've got the topsails on her,’ he 
told them. “The mate and the cook and 
Iwill steer. If you don’t want to set any. 
more canvas itll take us maybe two 
months to reach port. If you want to 
make sail we can make it in three weeks 
with some luck. Take your choice. But, 
meanwhile don't (Continued on page 139) 
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Keeping Pace with Aviation 


Three Plan to Girdle 
World—Nonstop! 


to circle the globe by airplane without 
setting wheels on the ground. 

‘The three are Art Goebel, Dole flight 
‘winner across the Pacific; Parker Cramer, 
co-pilot on the ill-fated Greater Rockford 
Might, and Albert D. Hulse, U.S. Army 
Reserve, former air mail flyer on the New 
etre Motion ries Al See mn 
assembling equipment, plotting routes, 
tand locating refueling stations. 

‘Aeronautical experts regard the under- 
taking as the greatest aerial venture ever 
planned. ‘The route to be followed wil 
cover approximately 13,500 miles, and 
from five to five and a half days will be 

uired to complete it. 

"The amazing refueling endurance 
flights of the Fort Worth and of the Army 
plane Question Mark, deseribed in an 
article on page 17 of this issue, gave ample 
demonstration that nonstop around- 
heworkd fight is le 

with the proper eq 
In fact, these flights i 
Goebel, Cramer, and 
to plan the attempt. 


LSE has announced 

that his plane will be 
‘equipped with five 420-horse~ 
power motors, capable of a 
‘maximum 9 120 miles, 
an hour 
of 110 


flight. ‘The other two will be 
kept for emergency. The 
plane, he ‘said. will be of 
metal and linen fabrie con- 
struction, built to accommo- 
date a crew of six with a 
compact galley and sleeping 
quarters. Tts gasoline tanks 
will have a capacity of 1,900 
gallons, sufficient for "the 
Tong, overwater rom 
Moai proper 

roposes to start 
from Roosevelt Field, New 


Route of proposed nonstop fights around the work. Cigces along the course inciate points of contact with refueling planes. 


York the eaty part of October. His route 
will carry him up the New England const 
to Borton, to Nova, Scotia, across the 
Atlantic ocean to Scotland, over Germany 
‘and Poland, across Moscow. over northern 
Siberia to Nome, Alaska, down the Pacific 
coast to Seattle, Wash, and then across 
the northern part of the United States to 

few Yor 

‘Twenty-two refueling stations are to 
be established. ‘Ten of these stations are 
to be used only in emergency. The re- 
fueling planes will be similar to those used 
to keep the Question Mark in the air for 
150 hours. 


ILSE'S plane will start from New 
York with its gasoline tanks only 
half filled. When over Boston, ill be 
met by the first of the refueling ships and 
the tanks filled. ‘This is because the dan- 
ger of fueling while in flight is much less 
tha ua of empting to tara heavily 
loaded plane off the ground. ‘Tryi 
take off with too heavy a load cat the 
failure of many. ‘attempted trans-Atlantic 
flights. lotors which would be severely 
heavy fuel load from a 


dead start are capable of lifting twice the 
Toad while in fight. 

‘A second refueling plane will meet the 
round-the-world ship over Nova Scotia 
fad the tanks will be filed to eapacity for 
the long water hop. ‘The first of the re- 
fueling planes in Europe will meet Hulse 
ship off of Glasgow. Seotland. Other re- 
felis ling contacts wile mas over north 
¢m Germany—Stettin; Moscow, Siberia, 
Nome and Juneau, Alaska; and ai Seattle, 
Wash. Emergency refueling stations will 
hie located across the United States, but 
they are not expected to be needed, 

‘The flight across the Atlantic and over 
the waste lands of Siberia will be made at 
aan altitude of from 14,500 to 20,000 feet 
to benefit by the strong. westerly” winds 
which prevail at these heights during the 
early fall. 


Huge Flying Boats for 
Great Lakes Service 
TANT air boats, each holding as many 


‘asa standard sleeping ear, are 
to link Cleveland, Det fala in 
anew Great Lakes air line. The metal 


hulls for the first, two of the 
boats are reported under con- 
struction at Lake Constance, 
Germany, by the Dorni 
Wahl Company. When com- 
pleted, they will be shipped 
to this country and fitted 
with American motors and 
furnishings. Ewch plane is to 
have four, 500-horsepower 
motors, an innovation Which 
Col. Charles A. Lindbergh 
recently prophesied would. 
the next step in increasing 
safety of air passenger trave 
iy lb plan is for the winged 

ts to fly at an average 
hheight of about 200 feet 
during the speedy trips which 
are expected to save alimost 
an hour between Cleveland 
and Detroit, Constant radio 
communication will be main 
tained with the shore, Lunches 
will be served in the air. 

‘The desigmer of the hulls, 
Dr. Dornier, is said to be 
‘completing, in Germany, a 
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‘traction in astronomical methods, deed feckoo 
Ing. and radio direction finding. Here « eroup 
ft atadents are shown learning to use sextant 


gigantic, twelve-motored air-and-water 
boat. It will have a total of 6,000 
horsepower, equivalent in output to five 


hundred motors like the one that drove 

the original Wright bip 1903! 
‘Other sky monsters are projected for 

air travel in Europe. An all-metal, fifty- 


five-passenger Handley Page biplane is 
under construction for the Imperial Ai 
ways in England, Besides a main cabin 
for forty passengers, it will have a number 
of "private staterooms” holding one or 
two people. ‘The big airliners will be used 
on the London-Pari 


the world, a 
hundred-passenger Junkers, is reported 
being bi Th is designed 
to fly at high altitudes, 

including superchargers for the motors 
and oxygen outfits for passenger cabins 


Air Mail Saves a Day 
A. (HOLE busines days 
is 


the coast-to-coast journey of air mail 
‘a new flying schedule recently in- 
augurated. ‘Two nights and a day, in- 


stead of two days and a night, make up 
the flying time of the planes, which cover 
two thirds darkness. 


Thus, letters posted in New York at. six 
o'clock in the evening are scheduled to 
reach San Francisco before the opening of 
business on the second day following. 

‘The installation, by the U. S. Depart 
ment of Commerce, of beaconsat ten-mile 
vervalsover the western end of the route, 
has made night flying com- 
paratively, safe all along the 
fairway. ‘The old service. 
leaving in the morning and 
arriving the second evening 
following, will be continued. 
‘Thus two transcontinental 
air mails each day will be 
provided. 

Exactly seventy years ago 
the first stagecoach line to 
California began carrying 
mails from St. Louis. It 
enabled a letter to go from 
const to cont inthe su. 
prisingly time, for 
that period, of twenty-four 
days.” When pony express 
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lane—one’ of the essentials of the coure. 


riders, a few years later, began racing 
across the plains in relays, they cut the 
time to twelve anda half days. The fast= 
cest mail trains of the railroads still require 
almost eighty-three hours for the journey 
Uhat the latest air mail service as reduced 
to thirty 


New 500-Mile Beacon 


WHEEL of light, a thousand miles in 
diameter, will have its hub at 
Chicago when the colossal 2,000,000,000- 
candlepower searchlight, recently offered 
the city by Elmer A. Sperry. New York 
inventor, is installed. The $100,000 aerial 
beacon is to be named Lindbergh Light.” 
in honor of Col. Charles A. Lindbergh. It 
will revolve at the top of a I 
‘on the roof of a lake-front 
‘On clear nights, its beam, reaching 500 
riles, is expected to sweep in a circle that 


co 


forward cockpit 


ore monoplane "aying classroom, 


states—one fourth of 
Tt will be visible to 
night flyers from Buffalo, N. Y., on the 
cast, to Omaha, Neb. on the west. and 
from the Canadian border above the 

it Lakes, on the north, to Memphis, 
‘Tennessee, on the south! 

“The light, itissaid, will actually be more 
dazzling than that of the midday sun! At 
Chicago, on the hottest di 
puted that the 
not exceed 900 


intensity by almost 100 candlepower. 


Aerial Photos by Night 


AMAZING “cat'seye camera,” 
which takes aerial photographs at 
ht unseen, was demonstrated recenth 
during the war games in Ohio, in whiel 
almost 200 fighting craft of the sky took 
part. ‘The instrument, the secrets of which 
are closely guarded by the U. 8. Army, is 
designed to enable obser planes to 
photograph enemy troop movements or 
the activity around military centers under 
cover of darkness. 

The camera is described as being 
synchronized with a flashlight apparatus 
‘whose illumination is so instantaneous 
that it does not register on the human eye. 
Exposures made during these quicker. 
than-the-eye flashes may be developed 
while the plane races back to its own lines 
and can be dropped at headquarters by. 
parachutes, placing them in the hands of 
Army officers within ten or fifteen minutes, 
after they have been taken. Because the 
flash is invisible to human eyes, itis suid, 
the camera will enable silent planes to 

circle over the enemy in the 
dark, taking photos without 
their presence known. 


A Box of Fog 


“colin” fled with fo i 
‘of the equipment 
Peed by tae 


nology, Cambridge, to learn 
more about this enemy of air- 


rapor 
beam of light is shot through 
the artificial fog bank. A 


ontinued on page 29) 
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A Perilous Perch. This sky photo pictures 1 thrilling moment in the recent un- 
‘tecceenful attempt of Martin Jensen and two comrades te break the world's refudling 
Cadurance recordin monoplane Three Musketeers above Roosevelt Field. N.Y. Teshows 
Jensen om the catwaiiy in full blast of the propeller’s backwash, repairing eas leak, 


New Valveless Motor 


Parts of new motor. Cam that replaces crank shaft 
(center: double ended puto ‘right)sconnertin fe. 


EW airplanes, airports, 
airways—they’re com- 


Maps Alaska from the Air 1 ig so fast that it’s a “Lindy” Oils the Family “Car” 
‘Aribbon of photographic mn longer than lively task to keep informed Before—and fter—Col, Lindbergh's re 
{atc aerial camera, wet by the Govern: of them all. Pictures and ‘ita American ambassador to Mexico, he 
‘Beat eapaciin, ed by Lit. Com, AW. brief articles on these pages 
‘ies of uncharted Alaskan teritory. ive you a clear and fas- 

‘Poe’ intrumeat ‘makes four exposes Hep eat ; 
stmultancoualy one dowaward.one ahead. cinating view of the impor- 


aE EEE ee ee tant advances in aviation. 


Avausr, 1929 


photo-clectric cell permits recording of 
the amount, of light. that penetrates the 
vapor. Various kinds and colors of light 
are being tried. 

Real fog banks, coming in from the sea, 
are also studied with special instruments 
sent aloft on captive balloons and kites 
‘Phe experimenters hope to develop a 
means of classifying fog, and measuring 
accurately the visibility on different day's, 
thus giving more exact information to 
cross-country flyers. 


Checking the Air Records 


10 "TO the Bureau of Standards, Wash- 
ington, D. C., some day after you 
have read’ in’ your newspaper of an 
American aviation record being broken, 
‘and you wil find a studious young man 
‘working with strange looking instruments, 
retracing the fight and determining to a 
‘muthematical precision just how much 
the new record exceeds the old one. 
"This man. who has the final » 
whether a new mark has been 


ied on his airplane, is forwarded to 
Henrickson forcomputation. He removes 
the smoked-chart cylinder, on which 
atmospheric pressure has left its tale- 
telling 

places i i olution to preserve 
‘a more ot less permanent record of the 
fight. 


ography with the excep 
ia placed under _ 
cially’ prepared. bel 
‘There, with the elock- 
n of the 

‘away 
stylus following 
saving, scratched 
Tine left by’ the fight, 


Henrickson is able to 
follow every movement 
on. its 

igattempt. 


called the “flight 
which temperature 
nd rate of change 
during the flight are duplicated. 

Tn an altitude flight, for example, 
Henrickson will start the stylus of 
the pen arm on the ground pressure 
line of the barograph chart. The air 
is exhausted at a rate approximately 
the same as that shown by the trace 
until the lowest. or “cviling” pressure 
of the flight is'reached. A. pressure 
reading is taken on a standard mer- 
curial barometer connected to. the 
belljar. This pressure is then con- 
verted into feet altitude. 

Reproduction of temperature 
changes are necessary to accurate 
reading of the chart. Henrickson 
has invented a simple airplane 
thermometer, which is attached 
con wing struts, to give an accurate 
record of temperature changes. 


tory tent 
and. pressure 


Student Pilots 


ARLY fifteen thousand Amer- 

‘ean young people are experi- 
fencing the theills of learning to fly 
‘which Larry Brent has heen recount- 
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ing in Porutan Setzxce Moxtutur. The 
Department of Commerce reports 14,082 
student pilots licensed at present— 
number that could man all of 


the war planes flying on both 
sides of the trenches at the end 
of the World War. Ay. 


‘of all classes, from students to 
the highest rank of transport 


‘The new sir cleaner installed on seaplane. In 
‘ushing ait, whirled by vanes, in freed of water, 


pilots, registered in the United States, 

Because commercial air transport com- 
panies eagerly seek pilots with Army dying 
experience, a special ruling was recently. 
made to attract flyers to fill the depleted 
ranks of the Army Air Corps. Civilian 
pilots will be accepted for one year's serv- 
ce and given the rank of second lieutenant, 
Major General James E. Fechet, Chief of 
Air Corps, announced recently. 


Plane Dispatchers Now 


‘T ONE end of the long runway at 
Roosevelt, Field, New York, a man 
in white overalls waved a redand a green 
starters’ flag the other day, i 
a new safety feature at 
American airport. Asairplane dispatcher, 
hhe signaled the ‘machines when to start 
and Kept the field clear of taxiing planes 
when pilots were preparing to lan 
Starters with the flags have iba 
ukmneets,butfew air- 
rea this country have used then 
that the planes a large ar il 
they used to be at aviation me 
‘control of the tra 


A Monoplane-Biplane 


MONOPLANE in the morning: 

biplane in the afternoon! Yo 
can take your choice of which kind 
of craft you will have, if, you own 
Belgian machine recently demon- 
strated in this country. Interchange- 
able wings allow it to be converted 
quickly from one type of machine to 
the other” King Albert of Belgium, who 
is a skilled aviator, flies one of the 
convertible machines. 


Safety Overalls 
gE BORATORY _ experi- 


menters found, some 
years ago, that orange- 
colored objects are most 
casily seen from a distance. 
Now an air field at Kansas 
City, Mo., announces that 
its” attendants. will wear 
orange overalls, so that 
pilots preparing to land ean 
see them readily, 


spray water from stalling the engine 


Airplane thermometer 
that wan devieed by 
Henrickson to record 
‘emperatore changes. 


HE Franklin Institute 
{ Philadelphia the 

other day presented the 
Edward Longstreth 

‘Medal for meritorious 

work in science to John F. 


Peters, consulting engineer of 
the Westinghouse Electric and 
at 


Manufacturing Company, 
Pittsburgh, for his inventior 
the "klydonograph,” the only 
simple d in existence for 
“fingerprinting” the most eh 
sive and deadly enemy of el 
tee power transmisson—tight- 


When lightning flashes from 
lowering clouds and strikes 
modern transis 
cripples the power 
anes gal all 

jonths of a second. 
incredibly brief space 
ne, the klydonograph takes 
rogues’ gallery picture of the 
rauder and Berti 
weasurements. In fact, the de- 
vice, in lahoratory tests, hax 
recorded artificial surges lasting 
Teas. than ten. billionths. of a second! 

Until Peters perfected his amazing 
little apparatus, there was no way of 
kathering the evidence lightning leaves 
after striking power lines. To protect 
thei from this menace, scientists must 
know the enewiy’s characteristics. How 


wrerful i it? How fastdocs i strike? 
sai How lon 


‘Wich 


eight-da, 


f/ 


Lt. A. J. Williams, 


Known "at "Amer: 
Sea's Tastest yer” 


transmission 
lines. Ittakes 
ceare of itself 
except for a weekly change of photo- 
graphic film. Clockwork in the device tells 
the time of the lightning shock and turns 


the film spool. ‘The size, intensity, and 
arrangement of the delicate lines in the 
developed klydonograph picture tell sci- 
entists all the peculiarities of the “finger- 
printed” lightning bolt. 

‘The man who invented this insteu- 
ment never had the advantages of mod- 
‘ern technical training. Born and raised 
‘on a farm near Chambersburg, Pa.. he 
hhad to do his share of the chores and s0 
rarely attended the one-room country 
school more than five months in 
‘The result was that he remained in its 
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John F. Peters, We 


Public Eye 


classes until he was eighteen years old! 

Peters’ parents had decided to make a 
carpenter out of him, and he followed 
that trade for a time, but he had made 
up his mind to become an electrical en- 
sineer and so he studied electricity and 
mechanical drawing in the evenings after 
work. 

‘When he was twenty, the Westing- 
house Electric Company refused him 
admittance to its two-year electrical 
course because of lack of technical train- 

Young Peters took a jo, as an lec 
trician with the Pittsburgh Steel Com- 
pany at Monessen. Pa, and doggedly 
‘continued his studies 

A year later, he again applied at the 


Jestinghouse consulting engineer, with the 
Eipdonserens he invented to tse “hngenwnte of Mesolng. 


People in the 
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Westinghouse works and de- 
clared himself willing to do any 
kind of work. He was given a 
job in one of the shops and after 
three months was made assis 
tant, foreman of the section 
making D. C. motors. | But 
Peters was not satisfied. Sacri- 
ficing a considerable portion of 
his foreman’s pay, he secured a 


gently pursued hi 
studies of engineeri 
matics, and other subjects. 

In 1018, Peters was made a 
free lance in the Transformer 


voltage transmission, 60 
of power service, and abi 
voltage and, curre 
tions kept him busy duri 
next few years. ‘The klydon 
graph is one of several develop- 
ments of this period. 

‘In 1925, Peters was appointed 
ineer for the entire West- 
ization, A little over forty 


consulting 


Zenius of Bridges 


HE U.S. 

War De 
partment re~ 
cently had un- 
der considera 
na plan, 


submitted by 
the 
River 


North 
Bridge \y 


high 


gee) deen of famous 
the Hudson‘ 


vventh street in Man- 
hattan to the New Jersey shore. It called 
for a double-deck structure with a single 
span of 3,240 feet, to be connected on the 
New York side with a great union pas- 

fon. ‘The new bridge would 
it Teast 40,000,000 vehicles, 
Mi ngers, and 23,000,000 
1s of freight per year. Its cost is es- 
timated at about $20,000,000. 

The designer of this gigantic project, 
who originated it some thirty-five years 
ago and has been working for its real 
tion ever since, started his eareer in this 
‘country as a stone mason in the grounds 
of the Phila- 5 
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Has Our Earth a Glass Heart? 


MOUNTAINS weRE roRMED SY 


By 


‘Tee FOUDING oF Tre CRUST 
AS THE EARTH COOLED 
‘Sno srmANK 


7s 


\ 


ure sien 


JOHN E. LODGE 
YOU could put the 
earth under a super 
ray machine and 


I look clear through its 


vitals—what would yo 
‘You would be startled to 
“heart” of our 


molten-glass core, you 
would observe a layer. of 
metal, probably 1,000 miles 
thick—the distance fro 

New York to Chicago! 
nd resembling the 


nm 
‘meteorites. Above 


1,000 
sisting of dark-colored fire= 
formed basalt rock. And 
finally, you would notice 
that the outer “shell” —the 
‘crust on which we 
‘comparatively 

gran: 
o a depth of 


‘only some thi 


THAT, at leat was the 
waginary "X-ray pho- 
yaraph’” of the earth 
terior projected a few 
weeks ago by Dr, Reginald 
A. Daly; profesor of gel 
iarvard Universi 
is theory of the . 
iluss core enveloped by successive layers 
of iron, basalt, and granite is ut corn 
plete variance with that of a miner of 
Other scientists, who still assum 


to. Dr. Daly, 
abe pressure of 50,000,000 poss or 
each square inch, and to the intense heat 
‘of 50,000 degrees centigrade! 

the continents and oceans on which we 
ive, the Harvard xeologist said. are in 
constant process of sliding and floating on 
the great glass sea that occupies the 
earth's center. This motion, causing 
landslides. of enormous blocks of the 
planet’s surface, is responsible for earth- 
‘quakes, voleanoes, and the formation of 
mountains. 

What probably happened, according to 
Dr. Daly. was this: 

‘The earth developed from gases pulled 
away from the sun. Millions of years ago. 
while these gases were being transformed 
ids and semisolids, the planet met 
with a gigantic catastrophe, in the course 
of which a huge chunk of it, which later 
hecame the moon, was hurled into space. 


Kar chies br avcauces 
Dr ase scocns on Tae Cac 
Aa wusin onan 


THAT THE 


Gist wice Datey wae A TOAL 
sagane 


dnt imemes: Fas 
53 oF iON SHOES 


Lear 


TEMPERATURE OF 20,000 
DEGREES CENTIGRADE 


This early disaster ma 
have heen caused by tr 
douse tidal waves rolling 
the 

fact that it 
and lop 
\t any rate, the planet has 
ever quite recovered from 
that cosmic accident and 
tendency 


earth's outer crust and the 
‘rumplings on the downside 
cof these slides, which cause mountain 
ranges to rise and great masses of lava to 
spout to the surface, are probably the re- 
sults of the unceasing tendency of gravit 
toovercome the planet's original distorted 
condition. In other words, whenever an 
earthquake occurs or a volcano erupts. 
the earth is putting forth another effort to 
‘make itself into a smooth, round globe. 
Challenging the theory that the earth's 
heart is molten, Dr. R. R. Cummings, 
head of the Indiana University Depart 
ment of Geology. recently declared that 
‘our glohe is solid to the core and has re- 
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sistance to change of form as great as i 
made of finest steel sia 
“The fact that the earth continues to 


rotate.” he said, “is evidence of rigid- 
Raw eggs will not spin about th 
Jong axes, due to internal friction of the 


liquid contents; hard-boiled eges will. 

He also cited the fact that great earth- 
quakes shake the entire earth. And he 
contended that the center of the 
a core of nickel: 
about 2,100 mil 
ed by a shell of mag 
silicate about 440 miles thi 
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Reese —A Man Who Always 
Does the Impossible 


By 


FRANK PARKER STOCKBRIDGE 


F ALL America's in- 


dustrial and eco- 

nomic changes in 

these amazing ten 

‘years since the war, 

the most colorful, and in many 

ways the most important, is 

what may be termed the 
“chemical revotution.”” 

‘Out of the laboratories have 

poured scientific discoveries 

Which have transformed our 


ERE is the story of a man who 
has started a revolution, the 
end of which nobody can 
foresee—a chemical revolution. It is 
thestory of an extraordinary manwho 
helped win the war, and who has 


cellulose powders for our own 
Government and others, as well 
a for industrial and sporting 
Pr nuying our sup 

diphenylamine from Germany. 


war and the worl 
the essential 
smokeless 

"We hi 


stabiliser for 
rder was cut of 
to find out how to 
‘And we had to learn 


given us the opportunity tolive better T WAS a problem com 
Where we dressed in cotton, cated enough. America had 
we now wear rayon. Where we and more cheaply than ever before. no sulline dys industry—that 
were dependent upon foreign ‘ ‘ 5 was a German monopoly. 
ices ter auch, comntieat oe It is an intensely human article, Arasiies ad atte Sane 


fixed nitrogen for fertilizersand 
explosives, we now take our 
own nitrogen from our own air. 
And we do all of these things 
‘more cheaply and in larger 


depicting one of the marvels of our 
day.—The Editor. 


mercial supply of the coal-tar 
intermediates from which ani- 
Tine is made, hence, no supply 


Yolue than anyone dreamed 
possible, ten years ago. 
‘Where we lied fewer chemista worki 
in industry than any other civil 
nation before the war, we now have more 
trained chemical brains than there are in 
all of the rest of the world put, together! 

Behind every, revolution there ix a 
mind. Thousands of minds codperated to 
bring the chemical revolution to fulfll- 
ment, but somebody started it. Who? 

T asked chemists, industrialists, any- 
body who might know, to name the man 
who started the chemical revolution, who 

ut chemistry into American industry. 
Bome said thie man and some said that, 
but most of them said Reese.” 


SO Lowsat to Wilmington, Deaware. to 
‘see Dr. Charles Lee Reese, founder of 
the great Du Pont chemical laboratories, 
for many years the company s chemical 

lirector, «a director of the corpora 
tion and its consultant on all technical 
matters. 

“Is it true,” T asked him, “that you 
won the war by discovering the chemical 
secrets of the Germans 

“That was one of the things that had 
bbeen told me about Dr. Reese. 

‘The dignified, courteous gentleman to 
whom I put the question smiled depre- 


ly. 
‘Don’t attribute too much to me,” he 
said. “It is true, however, that we did 
succeed in surprising the German govern- 
ment and the German scientists at the 
very beginning of the war.” 

‘They had thought, the Germans, that 
they alone held the secret of smokeless 
powder. ‘The essential ingredient, di- 
phenylamine, thestabilizing element with- 


out which nitrocellulose powders cannot 
be made, came only from German 
laboratories. Even the great Du Pont 
company imported its supply of this 


chemical, a by-product of the great 
German ‘aniline tye industry." Nobody 
else could make it, the Germans thought. 


Derived from coal tar and the manufac- 
ture of gas and coke, it was one of those 


carefully camouflaged chemical secrets for 
which the German chemical industry was 
famous. 


But the Germans apparently had 
greatly underestimated Dr. Reese. 


“The British had to have smokeless 
ywder, instantly, in huge quantities,” 


contract 
mits so close that at the best our facil- 
ties would be severely taxed. We ac 
‘cepted the contract. although we did not 
Know where we were going to get the 
diphenylamine essential for use as a 
stabilizer. 


for powder, with time 


‘My work since 1902 had been chiefly 
in the development, of nitrocellulose 
for the United States Army and 

javy.. While in Germany, in 1908, T 
learned that German chemists, by the 
use of diphenylamine, had solved the 
lem of ‘stabilizing nitrocellulose. to 
Insure against premature or spontaneous 
‘could not obtain the secret formula 


for its manufacture but T did arrange for 
asupply and we began making nitro- 


ucts from 
which diphenylamine was 
But Dr. 
a great 
but a great organizer. He called 

his staff heads together. 
“There are two ways that I think of by 


which diphenylamine can be produced, 
he told them. “We'll turn over one 
laboratory to one line of research, another 
entire laboratory to the other.” 

‘And to the heads of these two groups 
be aaid: Hire all the additional chemists 
you need, requisition whatever su 
And apparatus you require. Go tort, both 
‘of you, Never mind the expense. Go to 

‘and get it!” 
‘The laboratories went to it. 


“NYE TOOK the British contract and 
started production of ‘smokeless 
powder at once,” Dr. Reese told me. "I 
[now that the’ Germans laughed at our 
confidence—they told me so. some of 
them, after the war was over. We could 
so far; then our supply of the 
Sabilizer would ‘be exhausted and ie 
could, make no more powder for Eng- 
and.” 

Day and night the laboratories oper- 
ated, scientists worked in. twelve-hour 
shifts, trying this reaction, testing that 
result. Meantime. so confident was Dr. 
Reese that they would succeed, that he 
did not wait until the answer had been 
found before arranging for supplies of 
the coal-tar products from which aniline 
is made. 

‘Then one morning, Dr. Reese found 
the head of one of the two laboratories 
waiting at the door when he reached his 
off 


found it, chief!" he exclaimed. 
sample. "(Continued on pope 150) 
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‘Drauen Especially for Porutan Science Mowtuty by B. J. Rosenmeyer 


Dr. Cuarces Lee Reese, Father of Industrial Research 


IFIED schoolmaster, he taught industry how to artificial silks for your wife's stockings, dyes to m 
draw fabs h from research in pure science. world gay with colors, and many other wonderful pi 
From his work as founder and director of the great in everyday use. Today, at the age of sixty-sever 

chemical laboratories at Wilmington, Del. devotes his scholarly mind to the service of u 

he beautiful, weather-defying finish of your car, discoveries of science for the benefit of us all. 
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Famous Flights—A Vivid Story 
of A j 
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‘New York after a fght evtabiahing wor 
frat regular air mail wervice, May 15, 1918. 


Tha sry of. tha 4 ft itr tie the Aan, Li. Com 


"A.C. Read, ra os, 
SSSING. an NC‘ a re he te, reo So 
‘were rescued. Patrol boats were wetioned 


ster Gang in mid-osean, 
‘song the way. 


VERY step in the advance of flying has been a romance of 
reckless daring and high adventure. How many of these 
past heroes and their thrilling feats do you recall? To them 
aviation largely owes its present status as a thriving industry. 
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Tews. s ‘tod 
‘Army Ser, Sed sby Capt 8. Clar Serets (third ew Jemen’ Ac Macready Oo, whe 
from int wh ant Se Sisto few om Mitchel Pid N.Y." 
S55 Diego, Call May 2 and 3, 933, 


fom New York to Alaska, July 15"Augunt 24, 


Aiea the U. S. in One Hop—The Army Flight around the 
World—England to Australia, and Spain to Buenos Aires 


st 
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Air Pioneers Who Blazed the Lo: 
Chamberlin, Amundsen, and the 
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{na from" nurve ship” during record duration 
fight of 150 hours tn California lant January. 


‘imenes and Iglesian, standing beside thie plane 
‘Tsewile betore the tare of the Aight to Bran. 
Loaded, the machine weighed. 10,000 pounds 
Tt was equipped with « S00-horepower 


Graf Zeppelin’s Voyage to America—First Westward Atlantic 
Crossing by Airplane—Great Distance and Duration Flights 
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‘Anerien after Biers had taaned Parl in fog 


Spieit of St. Lowi 
‘wit Tear 

Sous Between December 18,1927, and ebro: 

‘57 13, 1928, be few 9,060 males over strange country, 


The America’s Thrilling Atlantic Flight —Over the Pacific to 
Hawaii — Pinedo’s Amazing Feat — Lindbergh’s Good Will Tour 


“0 7 POPULAR SCIENCE MONTHLY Avousr, 1929 


‘twenty hours and twenty minuten, 


‘oad 
tiles from Rome to Reuton, Bras 
SiS mine, Jy 3-8 1008 
Below! Their power 


‘An attempted westward trans-Atlantic Might that filed. The fying boat 
Si cape: Beank G. Courtney and three companions in mid-ocean 
Feced down, August 2, 1998, All were rescued by steamer responding to 50.8. 


First Westward Atlantic Crossing ~ Wilkins’ Great Hop | Over 
the Arctic — Pacific Ocean Spanned by the Southern Cross 
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Are You Interested in Antuien? 


aviation news, or less? The magazine is edited for its readers, 


iby YOU think PoPULAR SCIENCE MONTHLY should run more 


and we have believed that a widespread general interest in 


av’ 


ion has justified the space we have given the subject. And yet 


here is a letter from a reader of long standing that surprised us: 


“TIP AMone of yourold readers—in two, 
sensesof the word, Thave been read- 
ing Porvian Science Moxtuty 
for a dozen years, and a month ago 

my sixtieth milestone. 

Perhaps sourwil Sadier me et ob 

fashioned, Perhaps Tam, for that matter, 

although Tam still active in my profes: 
sion, civil engineering, and last year was 
xranted two patents in the automotive 
field, in which I have long been interested 

19 1 sort of avocation, 

“Tam prefacing this communication 
with these few statements 40. that you 

will not consider. me hopelealy”belind 

the times when I ask you whether you do 

nat believe you are, devoting entirely too 
much space to av 

AMost of your covers for the last year 
for so have pictured a subjects, 

‘and it has seemed to me that I could not 


‘the gentleman, still we believe that 

is letter raises so many’ interesting 

's that it should be submitted to our 

irs to the end that we get a frank ex- 
from them. 


Air we do not agree with 


You own or are you 
hirplane? Would yo 
ng an Larry Brent dds Would 
ise an airplane instead of a railroad 
for a transcontinental journey? 
Would you like toe more or fewer 
es in the tnagazine about the oppor. 
tunities in aviation? Are you interested 
in the new types of planes developed from 
time to time and in the new engineering 
features of these planes? : 

“These are just a few topics that 
‘our corresporident’s letter suggests. Un- 
doubtedly you have other ideas about 
aviation, Won't you write us a letter and 
express fully and frankly your views on 
the subject? Such letters are the editor's 
best guide in producing the type of maga- 
sine hest suited to your needs. 

If you are too busy to write a letter, 
you will help us by filing out the accom 
fing coupon at fing it to 
for, Porcian Scisxce,, Mowruty, 

230 Fourth Avenue, New York Cit 


turn two pages of any issue without en- 
countering an aviation article of some 
Kind. You have had air mail, air trans- 
portation routes, airports, the “Fathers 
of Flight,” “How I Learned to Fly,’ and 
whatnot. Most of it is interesting reading, 
Twill admit, but. don’t you think, empha 
sized all out of proportion to the impor- 
tance of the subject? 


‘vast majority of sensible persons feel the 
same way. Although Tam, and have been 
for forty years. engazed in a. profession 
that can be classified as scientific. T have 
no interest in the so-called science of 
aerodynarnies, which does not move. has 
searcely advanced since its princip'es 
were established by the Wright brothers 

“You did print an article—by a British 
war pilot if I recall correctly—some time 


ion today has scant, relation, 


in my opinion, to science or utility. The ago which considered these points. 1 
air mail is uncertain, transportation by applauded this at the time, for I believed 
sieplane, “despite aims of promoters at last vou were on the right track, but 


virtually 
of airplanes is a joke. “A few people have 
Airplanes merely to attract attention and 
show their neighbors that they can af 
ford them. 

“I would not accept an airplane as a 
ft. T would not Fide 


fre 


heral 


in the very next issue you regained ye 

tmeutbersiap in the aviation slaque, and 

you have remained there ever since. 

vould not counsel you to ban 
ur magazine, 

uurge that you treat it in its 

toother things.” —J. P. F., 


gible: private ownership 


ne even if Lind- 
th was the pilot, and I am certain the 


proper rel 
‘Chicago, Il 


Fill Out This Coupon 
and Mail to the Editor 


Underline, in each case, the word or words which convey yo 


Dear Editor: 
I believe Porvtan 


eNcK Mownitty should publish more— 


pes of planes. 

2 Learning to fly. 

3. Getting into aviation 
(a) as pilot. 
(b) as aviation engineer. 
(c) mechanic. 
(d) as a business. 


T own—do not own—a plane. T am planning to buy—not 
planning to buy —an airplane for business ——pleasure. 

T use——do not use—an airplane for business transportation— 
for pleasure. 
Name * = seen 
Address... 8 
Age Occupation. é 
Note: The foregoing is for the information and guidance of the editors of PoruLan 
Screxcx Momtiux tnd i given to them in eonklenee 
Mail to The Editor, Porwtan Scruxce Mowry, 250 Fourth Ave, New York City. 
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and the gun, he found that the firearm 
had four grooves in the rifing inside the 
barrel. while the death-bullet had been 
fred from a weapon with six! 
Experts in ballis- 
tics, as the scien- 
‘tiie study of fire- 
arms is called, have 


LITTLE black bag. 

A twenty-two inches 
traveling ease 
long on week-end. trips, 


was recently presented to 
each of the detectives at 


“pags, however, 
t designed to hold 
1s, toothbrushes, and combs. ‘They 


discovered that ever 


bullet is marked by 


fare porta jature laboratories for the gun that shoots it and that no two 
tuse in the scientific detection of crime; an guns are alike in this respect. First of 
‘outfit devised by modern criminology to all, the rfl spiral grooves 
defeat the cunning of the evildoer and within the barrel, which spin the bullet to 


track him down, keep it from somersaulting in its flight, 

‘There are a huge magni twist to the right in some makes, and to 

complete fingerprint set, the left ber of these: 
for blowing powder, white grooves 


tale exhibits as 
tim or murderer; a searchlight capable 
fof burning seven hours, a pair ot rubber 
loves, a trouble-finder, which is a, lan- 
yard bearing a flashlight; steel mirror, 
ll sv, asmer, three chisel, pa of 
calipers, serew driver, pair of tweesers, 
tape measure, set of colored crayons, 
pater: twin, ‘and stenographer note 


than in others: glance at 
aa bullet will tell an ex 
Soha srt of barrel t pase 
through, and so narrow 
down’ the search for the 
‘weapon used 


When a firing pin strikes 
the primer of a cartridge, it 


TRIBUTION of the new tool kit 
marks the latest step in crime solu- 

tion along scientific lines, ‘The old-time 
fideduction™ ‘method, i 
largely upon tl 
powers of the indi 
Virtually a thing of the past. Tt has been 
persed almost. entirely by 
science and specialized know 

‘One of the newest branches of scien 
crime detection is “fingerprinting” bul- 
fets.” As an example of the effective work 
done in this field, take a, case solved re- 
cently in Maryland by Captain William 
‘A. Jones, famous New York firearms 
expert. A gun was left beside a murder 
Victim to suggest suicide, Relatives sus- 
pected foul play and called in Captain 
Jones, When he examined the fatal lead 


‘expert a clue. 
case not long ago when a 
man was found dead by the 

ide near Herkimer, 


N.Y. Both barrels of a 
shotgun had been emptied 
into his body and the two 
‘empty shells lay beside him. 
When examined. one shell 
was seen to have been ex- 
ploded by an ordinary firing 
pin and the other by a trie 
angular one! State police 
searched the neighborhood 
and brought in a gun in 
which one pin had been 
broken and replaced with a 
piece of metal that made a 
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Little Black Bag 


to Solve Crimes 


By H. C. DAVIS 


triangular dent. ‘The owner confessed to 
the shooting. 

‘Another noted arms expert, Major 
Calvin Goddard, some weeks ago sought, 
to solve the St. Valentine's Day gang 
killings in Chicago and traced the fatal 
bullets apparently to the guns of gang- 

der arrest, So impressed. 

"ago that four detec- 

tives were sent to New York for training 

in similar work. And the Chicago cor- 
ner, on the satne occasion, declared: 


"BALLISTICS and fingerprinting are 
now equally important. in erime 
detectia 

Speaking of fingerprints, the recording. 
of the impressions of the thumbs of 
criminals as a means of identification was 
‘one of the earliest processes introduced to 
take the element of guessing out of erime 
detection, The fact, that fingerprints 
never change during the life of the 
dividual was discovered by J. E. Purkinje, 
‘© German physiologist, in 1828, 
was he who was largely 


whorls, and 
fingers of about, sixty’ per- 
cent of all people have markings of the 
loop variety, thirty-five percent have 
whorls, and five percent arches. 

‘The Paris police force was the first 
to adopt fingerprinting. ‘This it did in 
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'N HIS revelation of the appalling crime “harvest” 
in America, President Hoover pointed out that 
“more than 9,000 human beings are lawlessly killed 

in the United States each year,” and that tle more 
than half as many arrests follow.” This article tells of 
remarkable detective methods developed by science to 
meet what the President termed the “dominan ue 
before the country.”—The Editor. 


1868 as part of the elaborate ratem of painting was deseribed, in Powis 
criminal ‘identification invented by Al Scumxce Moxtuty for May. Likewise, 
phonse Bertillon which, virtually un- a knowledge of paleontology and 
changed, is used by the police of most have been emy to expose co 
countries today, Aside from making feiters of prehistoric ex- 

finger impressions, it includes taking cavations. 

‘measurements of various parts of the Not long ago, geology 


instrumental in 
solving a New York mur- 
der mystery. ‘The re- 
mains of "a woman's 


body and recording the color of the iris 
of the eye. Today files of the New York 
police department contain more than 
500,000 fingerprints arranged 40 that a 


particular specimen may be found for body, weighted down 
purposes of comparison within five with piece of stone, was 
minutes! washed up on the New 

Jersey shore of the Hud- 


son River. Detectives at 
first assumed that the 
stones were pieces of the 
rocks found where the 
body was discovered, 
tand hence that the eri 
hhad been committed in 
that neighborhood, 
Geologists of Columbia University, how- 
ever, established that the stones were 
parts of the foliated ock on which por- 
tions of upper Manhattan are built. 


HIE number of sciences enlisted in the 
mies of society contin 


branches of technology, including spe- 
cialized knowledge of ink, papers, clot 
hair, dyes, leather, foodstuffs, and other 
substances 

How chemistry, microscopy, and 
Roentgenology are used in the detection of 
fraudulent imitations of masterpieces of 


In this way the crime was traced to up- 
town New York, where the murderer 
had obtained the stones from a subway. 
excavation. Capture and conviction of 
the criminal followed. 


Entomology, bacteriology, and pathol. 
‘ogy a few years ago led to the solution of 


‘of the most baling 
murder mysteries in his. 


his home at Cape 
ith, Africa. No 


ALLY, a specialist 
VBagnosed it as megane, 
ax slept Ths 
oly deepened the mystery 
forthe cae Bs the carrer 
the fatal germs, is not 
dative tape For. Then 
jective an inspira- 
tion! A man who was a 
close friend of the young 
widow had recently. re- 
turned from a trip to a 
region 700 miles distant. 
An entomologist was con- 
sulted, and he disclosed 
Uh the ie lysed 
inl 
the, interior! Net ‘the 
movements of the friend 
were traced, and twas soon 
Touind that fe had imported 
the deadly inwcets and i 


43 


an under the 


mud peculiar to certain regions. 


COUPLE of years ago, discovery by 
a chemist of partly digested sardines 
in what was let of the stomach of a rich 
fornia rancher who had been shot to 
death and then burned beyond recom 
tion led to the solution of a crime th 


mating it, then had disappeared to create 
fan impression of suicide, But before the 
murder, the two men had eaten at a hotel 
and the 


recogni ng as 
belonging to the murderer. testified that 
the man had had Iunch at his place in 
company with a prosperous ranch owner 
who had ordered sardines! 

Shortly afterward, similar methods 
aided in establishing the identity of a 
‘wife-murderer and causing his subsequent 
arrest, Ina shallow grave dug hurriedly 
fon the outskirts of New York City, the 
police found the body of a woman in 
such an advanced state of decomposition 
that recognition was impossible. ‘The 
stomach was sent to a chemical laboratory 
and all that was found were a few grape 
seeds. Then the neighbor of a man in one 
of the suburbs, whose wife had dis- 

mysteriously about a week pre- 
viously, remembered having had dinner 
with Tae te avenge Ser le 
appearance. Ani eaten erapes 
for dessert! This at once fixed the iden- 
tity of the dead woman, and it was but 
the work of a day or so to capture and 
grill the husband, who confessed. 
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Lest to Fly with Larry I Brent 


Photgr yh of 
‘haath 
D' Warren Hover 


meus cli, downward smeant wide, 


Whirling to Earth in a Sickening Tail Spin! How Does 
It Feel? You'll Know When You Read This Great Story 


By LARRY BRENT 


JHE “‘deadly tail spin.” if you will Thave been in three spins; two voluntary We wore parachutes, Randy Enslow 
‘take my word for it. is every bit as 


spins and one into which I plunged against has twice had to make parachute jumps 
terrifying, as sickening. as sensa- my will—bocause my sense of balance did from planes to save his life. He mentioned 
tional, asdeadly, asitis advertised, not function quickly enough to save me. these jumps one time when I asked him 
‘These spins were part of whether he thought it would be all right 
t img flying instruction, if T “bailed out” some morning just for 
ked for them. I wanted thethrill ofits ‘ 
tolearn how to pullaship —_Enslow has a way of looking at people 
out of tail spin. Fer who ask him ally questions, {tis look 
‘years T had been reading that does not have to be elaborated with 
newspaper accounts of words. His eyes go dull. His mouth 
flyers being killed. "“His slack. It is as though he were watching 
plane went into a tail theanticsof animbecile, But this time he 
spin. and he could not elaborated the look with fifteen words: 
ull it out.” Or,""Itisbe- "The only times T used a parachute I 
lieved that | So-and-So would have been killed if I hadn't.” 
went into a tail spin from 
which he could not ex- [HAD heard about one of those jumps. 
tricate himself,” ‘A salesman-demonstrator from one of 
From, the ‘moment I the parachute companies gave us alecture 
started learning to fly it one morning in ground school, He showed 
was in the back of my us, in the classroom, just what happens 
mind that, fairly early in when the ri “pulled—how the 
my course, I would have parachute spills out of its pack, and how 
instructor show me the neatly stowed cords unfold. ‘Then he 
10 pull a ship out of a showed us how a parachute is repacked— 
spin. Iwanted that lesson a laborious, delicate job. After his lecture 
behind me before I took and demonstration were over, he said to 
stsolo fight. When- the ring of students and 
exer it_came into my ing him—there were at least thirty men 
mind, T asked my in- in the crowd: 
structor when we would "My pla 
do some spins. Thad had boys would i 
fa little more than six jump. perfect day for 
hours of instruction when No wind. ‘The ground isdry. Who would 
Randy Enslow, my in- like to go up with me and make a jump? 
structor, said: T mean, of course, it will be free.” 
How’ many men, among them some 
‘OUR air work has dare-devils of the air, jumped at this 
been improving. chance? Notone! The circleof flyers and 
‘Your take-off is impros- fledglings jeered and hooted. Jump out 
ing. too. And your land- of a nice, safe plane? Not on your life! 
ings are fairasfairas we Said one flyer: “When T ace my wings 
can expect at this stage. I breaking off and go floating by, then I'l 
think the time hascometo jump. 
show you how to get out "Without a single exception, every flyer 
of a spin.” Thave talked to has said the same thing, 


is outside. If any of you 
to go up and make a 
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No parachute jumps for 
them unless it is abso- 
Iutely necessary 


a 


charge of the Curtiss 
Ground School, told us 
of oneof Randy Enslow's 
parachute jumping. ex- 
fences, Enslow has 
had more hair-raising 


rachute. An- 
jim and folded 
both wings back about the fuselage, there- 
by making Enslow a prisoner ina trap 
which was hurtling to earth. 


happened to be wearing a 
other ship smashed into 


HAVE been in a plane when Enslow 
pulled it out of some tight corners, and 
T know how quickly he must have acted 
fon that occasion. He kicked a hole 
through the side of the cabin and squeezed 


‘out feet first, ‘Then, somehow, his head 
became caught! He twisted, kicked, an 
wiggled, but could not free his head. In 
another few seconds, Randy certainly 


would have been adead man. He reached 
down and pulled the parachute rip cord. 
‘The chute blossomed. Would it snap his 
lear of the wreck- 
age? wead out of the trap— 
‘and he floated to earth. 

‘Among the old war flyers there was a 
say t use up your luck.” Tt 
meant, tempt fate by flying too 
Tong, because sooner ot later you'll eras, 
Randy Enslow has “used 
eae, 

new. He has been in more perilous 
positions—and had more miraculous, 
whole-skinned escapes. 

Enslow and other veteran flyers insist 
that these eseapes are seldom miraculous, 
‘They are the happy results of hundreds of 
hours of flying experience. ‘The longer 
you fly, the safer you become, the readier 
Js your brain to’ deal with split-second 


known Army flyer who, for a time, was 
instructor at Curtiss Field, reduced this 
rile to figu 
Jong it, would take a flyer to learn erery- 
thing about fying, He answered 
“A man ean be a.good flyer and make a 
good living at flying without knowing 
everything. I recently made a survey 
fumong Army flyers asking them how long 
it took a man to learn to fly perfectly. 
‘a fiyer did not stop 


According to them, 
earning until he hi 
hours. They agreed that, up tothe 1,200th 
fiver seldom ‘makes a cross 
trip without learning something 


J TuoucHir tat that eatimatewaston 
extreme until T made inquiries at the 
New York office of Pan American Air 
T wanted to know how much ex- 
perience a flyer must have to join their 
Pilot staff. Iwas informed that senior 
pilots (each Pan American ship carries 
{wo pilots) must have flown at least 2,000 

pilots must have flown 


‘Major Burtis Thomson, an 
ut it this way to me: 

“You will get into tight squeezes at 
1,000 hours that will scare you green— 


Amy flyer, 
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because you won 
der how you would 
have handled the 
sume situation at 


Randy Enslow 
iid: “It depends 
fon how and where 
you pile up your 
hourage. A. ‘man 
who has done 
barnstorming is better at 
his 500th hour than a flying 
field flyer with 2,000 hours.” 
‘Assen Jordanof, who was 
iy first instructor and who 
flew with the Germans 
during the war, disagreed, 
and asked Enslow to ex- 
plain himself. Enslow did. 
"A barnstormer has to 
bring his ship down into 
places where a ship has 
never landed before—into 
fields in steep 
valleys sometimes, 
and into fields no 
larger than back 
yards. Every inch 
‘of the way down 
ix new territory. 
‘You don't know 
what updr 
downdral 
cross currents to expect. But 
your ship. And your next town will 
Present an entirely different set. of 
problems. A barnstormer flies 
the aus “aating” but tide dip 
landings," Jordanoff gibed. ‘This may 
need explanation. Good 
pilots consider a straight 
lide a more workmanlike 
approach to a landing than 
1 side-slip. Sometimes 
side-slip. landing is neces 
sary, owing to the smallness 
of the field or wind co 
tions. But a pilot who gets 
fo the habit of making 
side-alip landings is guilty 
of lazy lying. 


“BARNSTORMERS: 
Enalow argued."*learn 
to land on a dime. And in 
barnstorming, you're taking 
‘off and landing every five 
minutes, in all kinds of 
weather, usually with a 
ship that should have been 
‘on the junk pile a year be- 
fore. You learn to fly 
ything—anywhere—any 


Enslow is a graduate of 
the” barrage 
He and Lindbergh were 
barnstormers before, Lind- 

a ito te or 
=a ced 


ti 


best way to. learn flying 
that I am_ seriously con- 


there ts still fair money to 
be picked up at it, in spite 


poeta 


4 


of the increasing number of airports with 
their resident flyers. 

‘The old Army flyers’ saying, “Don't 
‘use up your luck,” was much more appro- 
Priate in the old days than it is now. 
Planes are so much safer than they used 
tobe. There was a time when a pilot who 
found his ship in a tail spin had only one 
thing to do: pray for his soul. ‘There was 
is body. In those day’ 
wore no ‘chute, and in those days a sh 
once in a spin stayed in the spin until it 
crashed. 


MEeS2, modern ins 
with such perfect stabi 
‘must either be fought into a spin or they 
will, of their own accord, pull out of a 
spin. ‘The most advanced of modern ships 
will almost fly themselves, Many of them 
“hands off” for minutes at a 
the air isn’t too rough. 1 
in a Ford-Stout loaded with 
hen the pilot—T sat 


trols for almost five minutes. Many flyers 
believe that the time will soon come when, 
with gyroscopic stabilizers, a plane may 
be set on a course and will hold it without 
attention from the pilot for hours. Tt 

do practically everything itself but take 
off and land. 

‘The plane in which Enslow and I 
the tail spins had duplicate controls, 
did not use the speaking tube, In fact 
wwe had been using it less and Tess lately 
A gesture to the right or left meant 
right or left turn; a thumb jabbed upward 
meant climb: downward meant glide. IFT 
wanted to attract his attention. I flapped 
the ailerons or wabbled the rudder 


‘After it was all over, Easlow gave my shoulder « fatherly la 


“Doar worry, hid, you've going to make a five 
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Tasked Enslow as we walked over to 
the ship that morning if he liked tail 
spins, “He answered with one of those 
vague looks. Thad asked a foolish ques- 
tion. No flyers, with the possible excep- 
tion of the stunt men who ai 


themselves, like 
tail spins. The 
spin has a bad 


reputation. As 
far as Tam con- 
dy it de- 
much 
worse reputa- 
tion. 


CLIMBED 
our ship that 
‘morning until the 
altimeter read 
9,300 feet. ‘Then 
Enslow took the 
controls, cut the 
motor 


Mine was secure- 


ly buckled. 1 
dded. ie 
bed to about 

8,000 feet. Again nalow helping me at 

hhe cut the iin parachute harness. The 


and shout Sites te neatly packed 
STey na loop im the seetcuhion bag 
‘The nose went down. ‘The speed of the 
motor increased audibly. Back eame the 
duplicate control stick hetween my knees. 
Up went the nose. ‘The horizon dropped 
out of sight. T'was then conscious of 
sensation as if my brains were rushing to 
the front of my skull. ‘The safety belt 
pulled against my waist. Looking straight 
up. Lsaw the ground flashing 
the horizon came back to where it be- 
longest 

Enslow did ot 


sponsiveness. He 
id eut the gun. He shouted above the 
i of the wires: 
‘Spin! Hang on, kid!” 


E PULLED the nose up. almost 

straight into the sky, then threw hee 
cer om the left wing—and we were in it! 
T want to say again that everything bad 
Thave ever heard about the tail spin has 
been an understatement. ‘The terror of 
the tal spin simply eannot be exaggerated 
But T wish to correct one popular 
conception. A tail spin does not mean 
that a ship is spinning toward earth tail 
down. ‘The tail is up—way up 
fand revolving madly. ‘The nose ix 
also revolving madly, but point 
ing straight down. In that spin- 
ning condition, the ship plunges 
toward earth, 

‘A spin starts Tose 
with tail and nose describing fairly 
large circles. ‘Then the spin te 
gins to “tighten up 
fut hy the revolving nose and ti 
er ee ee 


say will help y 
grasp how rapidly and in how 
many directions the ground was 
whirling. In tight turns, I have 
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seen the horizon go past the nose of my 
ship at 1,200 miles a minute! A. good 
reporter tight be able to describe his 
sensations during a spin. Leannot. There 
was only the sensation of that horrible 
whirling and the sound of screaming wires 
‘as we shot toward earth. From start 
to finish, 
seconds 
‘Suddenly the ground ceased whirl- 
ing. We were in a straight dive. I 
glanced at my altimeter. ‘Tt had read 
i of the spin. Tt 
We had lost. 1,200 


lasted only five or six 


dive, then Randy pulled her out of 
He cut the motor long enough to 
shout: “Hey! Grab her! Climb!™ 
T took the controls and climbed. 1 
felt a little uneasy in the vicinity of 
my breakfast. T have made references 
to my stomach in previous articles— 
how it shrank and protested the first 


But more and 
had hecome “air 
was back at its old 
ng. quivering, objecting to 
ed insult of that spinning dive 
toward earth. ‘My hand on the stick was 
none too steady. This time I was to put 
her into the spin; and this time I was to 
pull her out of 

spin. Cs lait? 

T kept my eye on 
the altimeter.” The 


time I took the controls. 


A sitestip landing, es. 
rated ere sometimes 
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needle crept from 3,000 to 8,300, When 
it reached 4,000, Randy cut the motor. 

“Hey! Spin her!” 

I spun her. I did what he had done. 
I pulled back the stick until the nose was 
well up. ‘The moment she stalled, T cut. 
the gun and pushed the stick to the left, 
‘The left wing went over and down. The 
nose swooped down. Click! Snap! 
Who-o-oosh! We were in t 


spin! 


'T HAD been so easy! Some ships, T 
have said, must be fought into a spin. 
after time, you pull up the nove 
until you stall, then push the left or ri 

wing over. And time after time, the ship 
will slip out of that position into a straight 
dive. in, And once that type 


You cannot fight them out ‘Then 
the newspapers have another piece of b 
flying news to spread all over the 
front-page. 
‘The ship we were flying that 
went into a sp 
‘easily, Tt snapped 
‘And again we were plunging 
down, tail up, and the earth wax 
horrible swimming confusion, 
And suddenly Leould understand 
‘why students freeze onto the con- 
trols in tail spins. ‘To pull out of 
the spin you must do exactly the 
pposite of what. your common 
tells you to do, 

You are diving 
straight down at 
the earth, aren't 
‘ou? And to pull 
ut of a dive, you 
pall your stick 
hack, “don't, you! 
Yex—to both 
questions. ‘But to 
pull out of a spin, 
you donot. pull 
the stick b 

‘ou gently pul 
forward! At the 
same time you kiek 
your. rudder and 
hold it against the 
direction of the 
spin. 


to it 


dy 
pyrene in his hand, 
ready to slug me 
fon the head if T made the wrong. ma- 
neuver. Many a tine has the fire extin- 
‘tuisher been ted on a frozen student. in 
a spin. want to say again that instruc- 
tors are among the greatest unsung heroes 
of the air. 

But Tkept my head, and presently we 
were no longer spinning. We were in a 
straight dive, It was then that T went. 
into my third spin, the one I had no in- 
tention of going into. Although we were 

straight dive, the universe was still 
reeling. I pulled out of the dive. 

In doing s0, I pulled out too far. 

Up went the nose, over went the 

right wing—and down we went in 

another spin—a reverse spin! 
Thad heard about these reverse 
spins—how students, even trained 

fivers, are (Continved on page 134) 
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Dr, Fredrik Vogt with scale model of 
‘Steyenaon Creek experimental dam. Tt was 
fade of materials taken from the ait of the 
ctoel structure, which ie petured at eh. 


room at the 
iY Boul- 
der, is alaboratory unlike any 
otherin the world. ‘There en: 
‘eincers build and break little dams 
—exnct replicasin miniature of the 
mighty water barriers of western 
states. From these scientific toys 
they are able to calculate accu. 
rately the capacities of the real 
dams and to safeguard the lives 
and property” of valley-dwellers 
in irrigated rey 

A noted assoc 
engineers the E 


on of research 
neering Foun: 


invconducting the testa. "8 
cessful have they proved that the 
Foundation predicts that models 
fand mathematics will go hand in 
hand in planning all future dams, 
and the Bureau, not long ago, set 
fund of 820,000 to curry on the work. 
Ta the pat nvel dans of ruber and 
of cellulold have heen used in tests 
fe barriers of the Woulder 


Inboratory, however, are made of the 
same material that goes into the large 
structures 


Dirt and hits of rock have 
ted as far as a thousand 
Not only is the 
that in 
reds of painstaking 
measurements insure 
that the model is built 
exactly to seale. 


‘HEN the little 
arched walls are 
leted, miniature 


Hoods of heavy mere 
or water contained 
rubber — bags, press 
against the " upstrea 

face in a testing pil 
Against, the ‘“down- 
stream” face, a battery 
of needle-pointed rods, 
connected to delicate 
recording instruments, 
touch the surface and 
measure the slightest 
bulge. Even closer 
watch is kept upon de- 
fleetions in the model by 


a es 
See 
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Toy Dams to 


Save Lives 


By ARTHUR A. STUART 


an amazing instrument an optical stra 
ons down to one 


of 
“The first model made at the Boulder 
laboratory was a scale reproduction of 
tan experimental dam built. not long. ago. 
neering Foundation in a wild 


dam could safely be 
‘Only two feet thick, it showed 


made, 


a 


‘ine srenath of walls 


surprising strength. holding back 
water that rose until it overflowed 


the top. 
‘The model of this dam, made 
‘on a scale of an inch to a foot, 
underwent 250 load tests before 
it broke. A scale 
bson Dam, 


roject on the Sun Ri 
Great Falls, Mont. 


test in the 
* proving grou 

he experts experiment 

th the models is Dr. 

cdrik Vogt, of the Norwegian 

Institute of Technology. Before 

coming to America, he made 


elaborate tests of the weak po 
of different-shaped dams, 
molding models of rubber, 
ilar to that used in erasers. 
At Princeton University, New 
Jersey, Professor George E- 
is noted for a series of 
celluloid. A remarkable 
ieth-size reproduction of 


t c 
dicated eapacit 

exactly tallied with the results ob- 
tained from the finished dam. 


At present, Professor Beggs is 
at work upon two models of this 
sixty-foot damasit would appearif 
it were eighty feet and a hundred 

feet high, respectively. ‘Tests upon ther 

are expected to reveal to what height the 
thin conerete wall could be built before it 
would give way under the terrific strain 

‘of water piling up behind it. ‘The cost of 

determini creasing the dam's 

hee 000, 

Kained from tests of 
kind is proving valuable in two great pro 
ects now under way. A concrete dam 
that will be a foot higher than the 
present record-holder, the Pacoima 
Canyon structure of 

southern California, de- 
scribed in. the May 

Porvian Scr x ex 

Mowry, is being built 

on the Skagit River in 

the state of Washington, 

When completed next 

spring, it will stand 386 

feet high and form the 

heart of a. $30,000,000 

hydroelectric project u 

der construction by, the 

city “of Seattle. 

neighboring state of Ore- 
gon will soon eclipse 
this record. On the 

Owyhee River, the 

Government is build. 

ing a gigantic wall of 

concrete to rise 405 

feet when finished. 


Back. of 


By 
KARL VOOGHT 


NEW type of canal barge, 
the ‘motive power of 
which is supplied by 
detachable outboard gas- 
line motor instead of 
by the old-time horse or mule, 
docked at London, England, the 
other day alter 
mile run from 
1929 model barge has an electric 
Klaxon horn and headlight. A dis- 
tant cousin of this craft was put 
into service recently along the 
waterway’ of the 600,000-acre delta 
section of northern California, Tk 
is the world’s first floating filling 
station—a steel tanker designed to 
supply the gasoline and lubricating 
oil needs of the farms of that 


of the motor- 
driven barge would indicate that 
the train, the motor truck, and the 
commercial nirplane have not yet 
‘made the canal obsolete as a means 
of transportation. 

Although, in ‘this country at 
least, most’ freight is shipped by 
train and truck, the great canals are 
Atill extensively used for leisurely 
tnd inexpensive transmission of 
oods. As recently as 1903, a 
{5 8101,000,000 to rebuild the Exie 
Canal sit might accommodate 
barges of 1,000-ton capacity and 
more was authorieed 
yote of the ci 
State! And as late as 1914, the 


Cape Cod Canal from Barnstable sn" delivering 
Bay to Buszard’s Bay, Mass., was fo", drum of 


qpened, cutting off 100 miles and 
the most dangerous portion of the 
x¢ between New York and Boston. 
The Chesapeake and Ohio Canal, the 
Ilinois and Michigan Canal, and the Tii- 
nois and Mississippi, Can 
only afew, also are still large 


HE first American canal w: 
Orange County. N. Y.,in 1750, forthe 

transportation of stones.” Work on the 
first real lock canal was not started until 
41 ycarslater. ‘This was the Union Can 
from the Schuylkill River, near Reading, 
Pa,, to Middletown on the Susquehanna 
River, which was finished in 1827. 

George Washington was the fathes 
a plan for a great interstate system of 
canals, to connect the Great Lakes with 
the Alantc: "His orginal scheme to ex 
tend the Chesapeake and Ohio Canal t 
Pittsburgh and from there to Ashtabula 
at Lake Erie was postponed on account 
Of the tremendous cost. “Had it been ear- 
ried out, Baltimore, Me.. might hav 
grown to the size and the importance of 
New York Ci 

‘The Erie Canal, connecting New York 
with Lake Erie, was opened from Buffalo 
to Albany in 1825 with a total length of 
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nth’s News 


Geo by mule! The 


portation over this route from twenty to 
ten days and freight rates from $100 to 
$3 a ton! Incidentally, it will be remem- 
hered that President Garfield, when a 
boy, drove mules hauling barges along 
the Erie Canal. 


Vacuum Tube a Mile Long 


DR ALBERT A, MICHELSON, dis 

inguished University of Chicago 
Palast of Tit re accpted the le 
velocity Of light are accepted as t 

ind on the subject, recently announced 
his intention of, reducing or possibly 
eliminating the slightest error in his pre~ 
vious figures by making the amazing new 
test of reflecting a beam of light ten times 
beck and forth through a vacuum tube a 
mile long! 

“That light travels with a speed of about 
196.000 miles a second was discovered 
through ol jons during eclipses 
Jupiter's moons by the Danish astron- 
‘omer Olaus Rimer as carly as 1673. Until 
that time it was believed that light re- 
quired no time at all to pass from its 


source to the observer. Later the 
famous physicists, Fizeau and Fou. 
cault, devised mechanical methods 
of making accurate measurements 


Of the speed of Tight 


R. MICHELSON, wh 


six years old, began 
his studies in this field in 1880, 
when he found that the velocity of 
light was 186,360 miles a second. 
These tests he repeated in 1884 
with the aid of Professor Morley 
principally to prove the © 
of ether, considered a necessary 
medium for the transmission 
light waves, It was upon the neg- 
ative results of these. teste that 
Einstein based his. original rela- 
tivity theory, in which the exist 
ence of the ether is denis 
Tn 1926, Dr, Michelson corrected 


his earlier findings and placed the 


velocity of light at 186,284 miles a see- 
‘ond. ‘This figure he reached after an in- 
xenious experiment on top of Mt. Wilson. 
in California, Here he set. up a powerful 
arc lamp and a rotating octagonal mirror, 


‘On another mountain, twen 
away—San Antonio Peak—he placed a 
stationary mirror. A ray of light directed. 
oon the rotating mirror from the are lamp’ 
‘was shot across to San Antonio, Peak, 
where mirror No. 2 promptly cast it back 
to the rotating mirror on. Mt. Wilson. 
Knowing the speed of his spinning mirror, 
Professor Michelson thus was enabled to 
calculate the fraction of a second it had 
taken the light to travel the forty-four 
miles from Mt. Wilson to San. Antonio 
Peak and back. In round numbers, the 
trip took 1/4,200 of one second! 


rie ead. in thy Sine ake 
terrific in the time it 
you tink your efe ght travels fast 
enough to go around the earth 
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tiles—seven times. Yet this distance is 
so small compared to interstellar spaces 
that the light now reaching earth from the 
nearest fixed star, Alpha Centauri, started 
almost four and a half years ago! 
Following his 1926 experiment, Dr. 
Michelson said that it had made possible 
the measuring of light velocity with only 
cone mile of error a second! Close as ti 
‘was not satisfied. 


He 


knew he could obtain even greater ac 
curacy 

path over which the light is made to 
t last year. he repeated the test, 


attempting to send the light from Mi 
Wilson to a peak about 100 miles aw 
and buck. However, the air was 
ciently clear to obtain a satisfactor 
image and the experiment was ahan- 
doned. Tt was then that Professor Mi 
celson determined tod 

vise a new te ‘ 
would 
tors as temperature, hu- 
midity, and air pressure. 
Henee, the vacuum tube 


Refine Ore with 


Thunderbolts 


MAN-MADE thun- 
derbolt. of 3,000, 
ule acros  thi 
teen-foot gap, 

t to work refi 


ing compan; 
‘Hassell, inven 


throws the switch, a gi 
tongue of fire and deat 
streaks through the air, its 
unleashed power destroy- 


of separat- 
ofharnessed 
terests usall. It suggests again 
the possibility that future scientific Joves 
may hu superbolts to smash atoms 
and realize the dream of the Middle Ages, 
the transmutation of metals, or send their 
giant sparks as “death rays” in time of 
war to blow up battleships or wipe out 


‘About five years ago, an Englishman 
Grindell Matthews, arrived in thi 


i. 


away and blowing up a 
He said that 

the power 
bring down 


he could 
planes from the sky or 


stun. the populations of 
Cities 50 they could be 
easily taken 


ican concern, but nothing 
has been heard of it since. 
ring the World War, 
a report was circulated 
that a German had 
invented an electrical 
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Hinh [tension elec: 
tricity has been applies 
before — usually i 


tion prohibiting coal burning 
ea 

savour of the firing. 
was hanged for persisting in burning coal, 


alone is a_proli 
medical authoriti 
greatest danger 
ferms, of which countlew numbers may 
exposed fo 
York apartment 
2.700 bacteria, as compared with 225 in w 
nodel hospital. Another source of danger 
rom dust is that 

violet health rays fror 


molds, varying in size from t 
gets in your eye to particles so n 
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Cleaning the Air of Dust 


IN THE. trillion 
which New York 
bbreathe, there are 2.100 tons of dust— 
on a.clear day! This staggering quan. 
tity is enough to cover an area the 


bie feet of air 


up, according to Prof, H. H. S 
cl New York University. who deslares 
these the first definite’ figures ever 
obtained on the actual amount of dust 
in the city's air. 


DR centuries the pollution of air in 
great industrial centers has been 
recognized ag an evil. Perhaps the 
first recorded protest against it was 
that of Queen Eleanor of England, 
1257 refused to live longer at 
Nottingham Castle because of ob- 
noxious black smoke from the village 
huff to live 


Edward the First 
in 1307, issued a proclama- 
n Landon 


Merous 
Teis sai 


It smoky-chimney offenders are less 
sum dealt with today, it is, not: be- 
cause their offense is minimized. Dust 


c ource of axa, 
say; but probably its 
sas a carrier of disease 


Je dust particle, A test plate 
ve minutes in a typical New 
ter sweeping collected 


it the ultra- 
‘sunshine, 


HAT: ute parti- 
cles of soot, fibers, vegetable matter, 


they may remain in the air, wind-borne, 
hitions of their for as long as two years! 
‘What can be d 


y will ever 
ft open the stom and allow science 
to create metals at will is a fascinating 
conjecture which only time can 


‘Two photos ofa slate grinding mull illustrating effectivence of electric “precipi 
in preventing dust. They show the dust colector working and not working 


step, which health 
cities are taking, is to see that sto} 
of boilers and 


ces ix done 


telligent 
ly, to prevent. excessive 
stoke, An air-cleaning 
ign of this kind 


Mines resuited 
y-five percent 
reduction of soot in the 
business section of Salt 
Lake City. 

Prof. Sheldon foresees 
that it may be necessary 
to install in apartment 
house chimneys. electric 
devices to abstract. the 
soot from outgoing gases. 

ctrie precipita 

mused on the 
Cottrell, of the Uni 
of Califors 
plates highly charged with 
‘a5 much as 600,000 volts 
of electricity will gather 


solid particles suspended 
in air or gases. Smelters 


50 


have installed them as a boon to farmers 
in the neighborhood, whose fields were 
formerly ruined by soot and fumes; and 
they have been applied to dust removal 
in cement and slate milling plants, tar re- 
moval in gas manufacture, and the re- 
covery of precious metals that otherwise 
would go up the flues in refining plants. 


A Poor Shot Led to 
Tinless Tin Cans 
A TAZY helper tome ahox of chem 
jeals, Tt landed with a plop in a 
100-pound pot of molten aluminum. 
‘Thus war born a secret alloy. Now, 
with the recent invention by its dis: 
coverers of a way to electroplate it on 
iron, it may revolutionize at least one 
‘major industry. 
“*TYnless tin cans” for food and to- 


fare said to threaten the 


‘These fascinating vistas are opened 
by the discovery within the last year 
of away to plate the alloy. Butfor ight 
years it has awaited use. Its romantic 
story starts in_a Chicago workshop 
where its co-discoverers, Major A. 
Meaaein and Edward 1. Girard, Ch 
‘cago engineers, were preparing a "melt 
of aluminum to make » light engine. 

A 100-pound pot of molten aluminum 
stood inthe room. Girard called to, a 
smnall colored boy, « helper, to pass him 
a wooden box, filled with assorted chemi- 
cals, to modify the batch. Instead, the 
boy’ tossed the box to another assistant 
who was nearer, He missed the catch. 
Into the pot, of aluminum went, box, 
chemicals, and al. "Seventy-five dollars 

ne!” Girard exclaimed. looking rue- 
fully at, where the chemicals had vanishes! 
in the “spoiled” bateh. 


UT it wasn't spoiled! Fragments of 
‘the metal that had dover the 
side of the pot and solidified behaved less 
like aluminum than any metal the experi- 
menters had ever seen. Tests of samples 
rove it was more like ate! in strength 
1t had two other important features; it 
didn't tarnish or corrode, and, unlike 
aluminum, it could be soldered—a neces 
sity, for instance, in ean-maki 
Toul they duplicate the lucky acci- 
dent that gave them the mixtu 
Juckily the experimenters knew what 
‘was in the box, and were thus able to 
luce the alloy intentionally. For it 
defied analysis! Prominent chemists, 
and even the U. S. Bureau of Stand- 
ards, Girard says, could not tell them 
what was in it. Chemists of rival 
corporations, who might have given 
much to know of an aluminum alloy as 
strong as steel, confessed they could 
not detect the mystery metal'singredients 
‘Phe experimenters freely gave away 
samples of the secret alloy—a silvery, 
light metal. It contained, they. readi 
admitted, ninety-five percent of alumi 
num—and four other vital and secret 
ingredients. Try to find them! 
“They knew that if they could find a way 
to plate the alloy upon iron they would 
have a valuable substitute for tin. How- 
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‘ever, prominent chemists assured them— 
fora feewthat it was impossible, isto 
plate an alloy at all, second, to plate any- 
fe plete enytiong bet copes 

iy ten ees by whack Un i apghel 
in the manufacture of tin cans. Notwith- 
standing, Messlein set to work and 
eventually succeeded by himself, Girard 


Machine used in the remarkable process of 
‘electroplating the new secret alloy on itn 


say, in performing all three of the “im- 

ble” feats, He plated his alloy on 
iron. ‘The frat of several plants which 
will use the new process is now operating. 
Sample cans made with the new metal 
have shown no deterioration nor injured 
food placed in them for test, Girard say's 


Why Metals Grow Tired 
BRIDGE in New Jersey recently col- 


lapsed for no apparent reason. 
beams, girders, and other steel parts ap- 
peared to be in excellent condition and 
gave no warning of the impending crash 
Following an investigation the most ac- 
ceptable theory was that metal fatigue 
caused the catastrophe. 

Metals get tired, just as animals 
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there is no way of preventing it except by 
| ‘That is the astonish- 


jars, repeated 
likely to make metal break than a few 
rude shocks. For some seventy years, 
metallurgists have been trying to find 
‘out why. 


Guan experts tackled the prob- 
Jem first, but without conclusi 
results. Then Prof. H. F. Moore, of 
‘the University of Illinois, devised a 
way to subject metals to 100,000,000 
shocks in the laboratory to observe 
its behavior. From microscopic ex- 
aminations during the tests it appeared 
that metal failure starts when one of 
‘the microscopic steel crystals that 
compose We Seton: in two by local 
pressure and its broken parts, sect. at 
‘separated by a line across the aval, 
slip upon each other. When the shocks 
‘are continued the slipping spreads to 
other crystals and widens into a 
definite crack. Then the piece breaks, 
Later tests showed that local stresses 
saute Fatigee tae bees when the 
_metal is not of uniform structure. And 
this may not necessarily mean flaws are 
present; for there are a numberof differ. 
ent i lized steel, such as 
pearlite, ferrite, and austenite, of which 
single fragment of metal may be com- 
posed. Remarkable high-power photo- 
micrographs recently obtained by the 
Bell ‘Telephone Laboratories show vividly 
the st of different steels which may 
‘cause fractures to start. Corrosion may 
also result in fatigue and breaking, says 
. J. McKay, New York metullurgist. 
While. the’ mystery ‘of “fatigue 
metals is gradually being cleared u 
practical tests meanwhile help to remo 
its menace. In the University of Ilinois 
‘engineering laboratory, tests have been 


iy 
safeguard is a method of X-ray 

tion developed at the Massachusetts 
stitute of Technology that reveals flaws 
before they become dangerous. 


Facts about Poison Gas 
in Cleveland Tragedy 


ITAL patients and heroic phy: 
cians and nurses who sought to res 

‘cue them—123 persons in all—were 

by poisonous fumes from burning X-ray 
ims that exploded in a basement stor- 

age room of the Cleveland 

dation some weeks ago. In addition to 

these victims atleast fifty more were 


of burning nitrate photographie 
‘about 1,000,000 eubie feet 


Pept 
‘of gas, enough to kill 4,000,000 persons— 
the population of greater Chicago! 
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About thirty percent of the deadly gas, 
the experts say, was nitrogen oxide, a red- 
dish-brown. corrosive gas closely related 
to nitrie acids another thirty pe 

carbon monoxide, the 
odorless gas that has killed many’ persons 
in closed, garages where stomobile 
fines had een allowed 0 ran, aul | 
remaining forty per- 

cent wan haraless, 
‘The fatal effect of 
large quantities of 
nitrogen oxide or 
earbon monoxide 
say be imagined 
by. realizing that 
fone part of either 
in 100 parts of air 
indeadly! So strong 
were the poisons 
that coroner's as 
sistants, performin 
autopsies at the 
morgue, were over- 
come by the fumes 
arising from the vie~ 
tims’ bodies. 


woxide, analyses of the blood of others 
showed the effects of hydrocyanic acid 
and bromine gas. indicated that 
different cher 

at the same instant in various porti 
the four-story building, 

What really happened was that the 
linic, from cellar to roof, until that blew 
off, was converted in about half a minute 
into one gigantic chemical retort. with 
many chemical reactions going ‘on. a 
‘once, unstable organic compounds build- 
ing tip and breaking down in quick sue- 
cession, ‘These fatal chemical 


in the lungs and bloodstreams of persons 
inhaling the gases. 


MIE cellulose nitrate of which the 

Xeray- films: were made is. virtually 
dentical in, composition ‘with smokeless 
powder, When this material burns, three 
forms of nitrogen oxide result 
nitric oxide is given off, Composed of 
‘qual parts of nitrogen and oxygen, this 
is'the harmless “laughing gas” adminis. 
tered by dentists. But on contact with 
the air it oxidizes to the deadly nitrogen 

mide, composed of one atom of nitro- 
fen to two of oxygen. ‘The third form of 
tite same compound Is nitrogen tetroxide, 
containing. two. atoms. of and 
four of oxygen, Nitrogen dioside mixed 
with water is nitric acd 

"The report ofthe experts recoramended 
that, to prevent recurrence of eatastro- 
pies of this character, inflammable fins 
In all clinicn and hospitals he stored in 
separate steel or other reproof cabinets. 


New Grand Canyon Bridge 


REMARKABLE new steel highway 

bridging the Colorado River 

at Marble Gorge, northwestern Arizona, 

was opened to automobile traffic recently 
with officials of Arizona and Utah par- 
ticipating in a two-day celebration. 

r this G10-foot bridge. 500 feet 

above the charging water of the Colorado, 
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Ibge acrowe the 


picturesque 
country hitherto inaceessible to. motor- 
ws of years the river has 
Grand Canyon of the 
have the two sides 
‘8 solid road. 


yon cuts, was ocean bottom. 
through geologic ages, it rose 
above the water. The belief is that the 
turbulent water of the river, draining « 
quarter million square miles of territory. 


| How Much Do You 
Know about 
Timepieces? 
EST your knowledge with 
these questions, chosen from 
hundreds asked by our readers. 
| You will find a list of the correct 
anewers on page 197. 

1. Tit bad to turn the hands 
| at watch or eck bck 
2. What is meant by adjust 

a watch for posit 


watch that 

wil beep potest mat | 

How doce a ctop watch 
Eat 

6. What is “railroed secu- 
racy” Ina watch? 

7 How wae ine ‘mennare 

fore they tnvente 

Shocks and watebest 

8 Wint is ieochrenioent 


10. Why is the, day’ divided 
into two periods of twelve 
hours, with sixty minutes 
in each hour and sixty 
seconds in each minute? 


SL 


ceut down as the land rose, ia the mann 


‘of a saw biting intoa log lifted against it 
The “sawdust” from this cutting, the silt 
of the worn-away’ rocks, spreads out be. 
low the canyon forming the rich soil of 


nia's fam 
Tn some places along th 
Grand Canyon its 


us Imperial Valley 
83 miles of 
more than 


red feet to twelve miles "Much of the 
wild gorge still remains unexamined. On 
cither side, the walls stand like mile- 
thick books lying side by side, the layers 
of rock forming the 


Vietim of the Rattler 


FTER handling poisonous snakes for 
twenty years as head keeper of mam: 
inals and reptiles at the Bronx Zoological 
Gardens, New York, Charles E. Snyder 
lied a few weeks ago from the effects of 
tlesnake’ chile hunting in the 

, for specimens 

with which to enrich the Zoo's collection, 
‘Two injections of serum, used with great 


th the 
with the emergency 
nntly applied too late for 


Tenet seers 
the serum treatment 

Spakeriteantitorne are a gompare 
first, 


tively “recent development. 
some thirty years ago at the laboratories 
of the Pasteur Institute, Lille, France, 
under the direstion of Dr. A. Calmette, 
famous authority on snake venoms. At 
that time, the annual death toll from 
snake bites throughout the world was 
appalling. In British India alone, they 
were responsible for about 25,000 deaths 


{TUBE pions une at the Pasteur abo- 
ratories were imported from Cock 

China. Here representatives of the Ins 
tute studied the methods of the so-called 
“snake-charmers” and found that they 
did not hypnotize the reptiles but im- 
‘munized themselves to their bites by self= 
inoculations! with minute quantities of 
Senom. |The Frenchmen brought the 
poison, extracted from the cobra, most. 
‘venomous of Asiatic snakes, back to the 
Institute. There, by mixing the poisons 
from several species of reptiles and experi- 
‘menting with the mixtures on horses, the 
antitoxin was de- (Continued on page 1) 
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At the Throttle of the “Big Hog” 


A Thrilling Ride in 
the Cab of a Crack 


Mountain Locomotive 


IE tone ty wountain 
Mypelocomotive Philip E. Thomas 
waited inthe railroad yard at 
Keyser, West Virzinia, to « 
onto the Baltimore and Ohio's 

rack New. York-St. Louis fiver, th 

National Limited. Tt waited to pick up 

a sleek string of Pullmans and haul ther 

‘westward over the West End of the Cum- 

erland Division—up the fur-faned Sev~ 

enteen-Mile Grade, the longest heavy 
2,028-foot 
up 
wont at Jast down the C 


Meakly between waiti 
coul-luden gondolas. Ahead, green sw 
lights reflected wan! 
Bolined ‘atel rails. In th 
16 was warm and con 


Old Man Grief was riding the 
rails of the Cum- 
berland 


Potomac 
wollen by three 
of driving 


in its valley trains 

were feeling their 

way gingerly along, 

rails that were un- 

der six inches of 

flood water; and 

No. 1, the National 
imited, would be twen 


fire hox, and the steam 

rage showing two hy 

dred and twenty pounds 

pressure, there was time for a little 
ngineer Jim Pugh—a stubby, 

man with a firm mouth and the keenest 

of eyes: a man who carries his forty-two 

years of mountain railroading lightly— 

settled comfortably on the leather-cush- 

ioned seat on the right side of the cab, 

glanced briefly at various illuminated 

dials, then turned a quiazical gaze on me 

and answered the question I had asked 

‘a moment ago. 


hour over the mountains in the cab of a 
fine engine like the 5501” —his gauntleted 
hand gently patted the bronze throttle— 
with an all-steel train roaring along be- 
hind you, good hundred-pound steel rails 
under your drivers, and a white light 


shining on the signal mast telling you 
hing’s clear in the block ahead— 


run on, no signals to war you of danger, 
‘aad sothlog winder ya buit-a contraption 
pretty near as flimsy as the paper they 
write train orders on, and faster than a 
Funaway freight headed for the Big Hole. 


Railroad service involves 
the “Book of Mules" says that, and the 
“Book of Rules’ alway’ is right—but ral 
road service doesn't involve one tenth as 
much hazard as taking what they call a 
Pisssure ride in one of those gosh- 


Bre bared Fireman, Feather 
stepped on a pedal protruding from the 
Badldeck the cbs Soo opened wah 
a dang. and the locomotive cab was 


By 
ARTHUR GRAHAME 


flooded with a ruddy glow. T noticed a 
broad grin on Fireman Fazenbaker'ssoot- 
coated face, and aa broad a grin on the 
face of Road Foreman of Engines Chacley 
Schuh, my guide in this experiment 1 
head-cod railroading, In ease you don't 
Know a road foreman of engines is an 
official who spends most of his time riding 
over, bi dvi i Vaomaive eae 
checking up on the performance of engines 
and enginemen, * 


REMAN SCHUH leaned over until 
his lips were close to my ear. “That 
the way with most veteran ‘hogheads, 
he said. “Scared to death of automobiles, 
The ‘tallowpots’ are younger—most of 
them like to burn gasoline, and to kid the 
‘old fellows about it, What's that? Oh, 
Yer—an engineer is called a *hoghead. 
‘When they got to building locomotive 
bigger and bigger, the firemen had to 
work harder and harder shoveling e 
keep up the proper head of s 


Re Med poorer 
“Hey, up there!” Seven fect below 
fon the ‘stone ballast 


the lights of the cal 
Mohler. He swung 

mn ladder, compared watches with Jin 
Pugh, handed him a train order, remarked 
* Here she comes” as an electric heaalight 
glared back of the st 1 briskly 
swung, himself down to earth. Jim Pugh 
read the order with care, then passed it 
‘over to his fireman 

Back of usa lantern waved in a small 
circle across the track—the signal to 
back. Our bell clanged softly. Jim Pugh 
reached up and swung the bar of the 
Ragon opened his throt- 
te gently, and the 501 backed down the 
track and coupled onto the waiting train 
without 

ir brakes were tested. ‘Two short 
blasts of the shrill air whistied in the eab. 
Without apparent effort the 3501 leaned 
against the long string of steel Pullmans, 
and we moved smoothly ahead. 


iskly- up the 


NA moment we were past the tele 

graph tower, out of the yard, and on 
the main line. | Fazenbaker jerked at the 
whistle cord. ‘“Hoo0-hooo-ho-ho!” blared 
the 5501—fair warning for a grade cross- 
ing. Now we were moving faster. Under 
the cab the trailer wheels clicked ever 
more rapidly over the rail joints, fell into. 
a definite rhythm, and seemed to sing 
“Gettin’ outa town, gettin’ outa tow 
gettin’ outa town”—the song of the rails 
that the real railroader never ean forget. 
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eyed his steam and water gages in- 
tently: now and then opened the 
fire box door to peer at the inferno 
within. Now he stepped over to the 
left-side window, 
looked out. My: 
followed his gaze. Far 
ahead, over the track, 1 
white light gleamed on a 


En. 
gincer Jim Pugh. 


WAVING and rum. 
bling, the 5301 roared 

on through the night, 
“Why do both of 

uis call the signals? 
Just to be on. the 


I know it’s 
cif Lever get 


aren't alive today 

they saw was the rear- 
cond markers of a stalled train 
asd of thenr, and t 
» late to avert a collision, 
speaking generally, an 
et who smashes into a 
stalled train doesn’t live to tell 
about it—tons of wrecked steel 


why it's part fireman's 
job to wateh the signals, and 
to call them. 
nals and the 
repeats it's up to him to, cross 
over to the night-hand side of 
a seo tt Ma sr sive the cab and see what's the 
‘hing. Toman. ars gol. to Roget Pugh er a tter—more than one engi 
dni So ee has died of heart. trouble, 


Many and marvelous are the ma 


chines built by man, but few are Tragtommanet.sagines, Late: wheat ate tec comes at his post, with his hand on 
nore i ‘cor more complicated 5 as the "open ‘throttle, and. his 
han wrdern locomotive. train rushing at full speed to glory. 

thing like 7,000 separate faking chances is the one thing that 
‘building, and nearly all doesn't pay in railroad Phere are 


in such a hurry to get 
un past stop signals 
won't find them 
running good trains on good railroads. 
motive builders, spent 2 ‘The most experienced 
his early years at a engineers get the best 
watchmaker's bench! trains—and the fel- 
lows who don’t get 
killed running past 
stop signals get fired 
before their seniority 
entitles them to run 
‘a real good train. 
“Looking back 
over the forty-two 
years that T've been 
railroading on this 
Cumberland Division 
—T started hack in 
1887, as a call-boy in 
m page 142) 


engineers who 


ime keenly alert 
the right job! 


light I sat in the eal 
the nerve center of 
this tremendous 
nechanism. Carefully 


steam gage, 
essure gage. 
fer gage, speed in 
itor. Over on the 
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How to Res 


ie chest ‘ur prevent interference with Your stroke 
jim cm your aide, supporting hen on yout bis 


Phetraghe by 
Warten Boyer 


EVEN thousand persons 

ure chowned cach oar 

according to statistics of 

the National Safety 
Council, because no one cap- 
able of ‘effecti 


person. 

‘The safest way to approach a 
struggling bather is from the 
rear. Otherwise, he may throw 
his arms about you in a death 
grip. One of the photographs 


shows how to escape such a grip. 
‘The method of bringing a 
rescued person ashore depends 
upon his behavior. If he is still 
strugatiing, the cross chest carry, 
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we 


holding him in 
which he cannot interfere with 
your swimming stroke, or the 
‘hair carry, towing him, face up- 
ward, by the hair, are best. If 
he is quiet, you can place both 
hhands over his jaws as he lies on 
his back and, swimming back- 
ward, pull him to safety. An 
exhausted bather, otherwise nor- 
mal, can be pushed to. shore 
easily if he can float face upward 
and place his hands on your 
shoulders. Swimming with a 
breast stroke you ean push him 
head of you. 

Once ashore, resuscitation is 
accomplished, if needed, by a 
rhythmic. pressure upon the 
floating ribs. 
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NE of the strangest 
‘accidents that ever 
befell « model air- 
planeoccurred over 
‘field on. the out- 

akirts of Chicago. Members 

‘of the linois Model Aero 

Club were tuning up feather- 

weight duration planes. Two 


of the little machines whiered 
into the air side by sid 
mounted in great circles 


lifted by updrafts under low- 
hanging clouds, When they 
disappeared inthe clouds, 
they were never seen again 
Repeated search of the 
icinity. revealed no trace of 
"They seemed to have 
disappeared from the face of 
the earth. ‘The theory is ad- 
that after the 

flew fo 
jinutes in a straight i 
and when their rubber 


happen. 


reasons why, over the coun 


miniature plane in being 
‘About 200,000 


contest at Detroit last year 
‘two winners on a trip to Europe. 
ide contest was spon: 
mal Playground and 
tion of America. 
nd contestants. entered 
which 
to, the 

J 


finals at A 
Both organizati 
similar tournaments 
the ‘Langue fyers, meeting at 
‘and the Association con- 
ts at Louisville, 
latter meet, an Amel 
‘Trophy is offered as a prize to the 

it who makes the best 


-EVERAL dozen companies in 
United States now deal 
exclusively in supplies for little 
planes. Miniature. aireraft. are 
heing constructed in schools ax 
part’ of elementary courses in 
neronautics, Every large city has 
its club of model building en- 
Uhusiasts ae camps and 
playground grou 

flying rallies, ant 
tiny hangars have been erected in 
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‘Bud Peart California contestant in Atntic City model airplane meet. judges at important meets 
‘explainn the fine potats of his twin pusher to Mia. Thomat A. Raion: 


Model Planes in 
. aoe « Amazing Flights #.ties 


By EDWIN W. TEALE 


public parks to house diminutive machines 
‘entered in local mee 

‘OF all the contest flights of last year, 
probably the most spectacular was that of 
4 little rubber-band-propelled “machine 


that started out to fly the 
Atlantic! Tudor Morris, of 
Peru, Indiana, entered the 
riodel in the ‘Atlas 
. Ba 
fats, it tok ‘off trom a 
pool on the inland 
Sas of the ey 


ings for the oceas 
the Coast Guard in fast 
motor beats were called upon 
to follow it during its record- 
breaking  twelve-and-a-half- 


minute flight. ‘They found 
it, nearly a mile from shore, 
riding the 

tiny’ floats, 

duration 

airpli 


two minutes and fifty-three 
seconds, 


ELD glasses are now 
fhe equipment of 


they can keep the model 


it went 01 


bby Joseph Lucas, veteran of the Illinois 
Model Aero Club, flew so far that it had 
tg be ted a arial in pala 
plane! Sj away on a bee line, the 
racer passed over stream and disappeared 

beyond trees and fields of high 
weeds. It seemed hopelessly lost. 
However, an Army airman at 
Selfridge Field offered to make a 
search. Taking off in a fust plane 
he roared back and forth over the 
fields beyond the airport until he 
sighted the glistening wings of the 
little machine amid tall weeds, He 
kept circling and diving over the 
spot until Lucas arrived and re- 
covered the model. 


NOT a mode vere are ae 
lucky. Thomas Hill, a si 
teen-year-old boy from Winston- 
Salem, N. C., who won a trip to 
Europe at the same meet, never 
found his plane after its winning 
flight. To prevent the loss of 
valuable models during tests, 
many. builders have started the 
practice of printing their names 
and addresses on the little planes 
So finders will return them in case 


they fly too far afield. 

‘The amazing records set 
by the latest miniature 
machines have been made 
possible largely through re- 
duction of weight. Five 
‘years ago, @ racing model 
three feet long, with a 
twenty-eight-inch wing and 
twin twelve-inch propellers. 
‘weighed from eight to ten 
ounees. Now the same 
machine can be built to 
weigh twoand a half ounces. 
Refinement of detail and 
the wide tse of lighter-than- 
cork balsa wood accounts 
for this striking advance. 
Equipped with the same 
cares of pore ow te 
the modern thistledown 
craft floats through the air 
to new records for duration 
and distance. 

‘Although wound-up 
strands of rubber re- 
main the standard motor 
equipment for record-making models, 
other sources of power are constantly 
being tested. At the Atlantic City 
tournament each of five different types of 
power was represented in a separate con- 

‘The most spectacular were the 
rocket planes. Some of them were ruled 
out, as they were simply Fourth of July 
skyrockets with flippers attached for 
‘wings! ‘The craft that won the event was 
genious ite plane mad by Burton 

ox, of Knoxville, Tenn. ‘The power 
plant" was a powder magazine stored in 
4 drinking straw! 


IR escaping from a balloon propels a 
Nica? iline” dergnod by Wile 
Reitze, of Baltimore. Md. Just before the 
start of each flight, Reitze blows up a long 
halloon to which’ wings have been at 
tached, Holding. the combination craft 
aloft, he releases the mouth of the balloon. 
he wir, escaping violently in one direc- 
tion, pushes the plane in the other! In a 
wel made by Virgil Rossner, of Peru, 
Ind., compressed air drives the pistons of 
a tiny motor that turns the propeller. 
In one flight, it stayed up 
‘seven and a half minutes. 
There are times when a 
diminutive aircraft will per- 
form evolutions in the air 
just. as though some Lilli- 
putian airman were holding 
the stick in the tiny cockpit. 
For instance, when Frank 
Lander woos up the RO. 
wonoplane (R. is an 
abbreviation of “rise off the 
ground") which he made 
from instructions in Porviaan 
‘Montuty, and 
on the ground near 
in South Norwalk, 
“onn., it made a regular 
“test” flight.” ‘Taking off 
after a short run, it banked in 
‘a wide circle to the right, 
came down in a_ perfect 
three-point landing, ran along 
he gonad, aed ine 
again for a straight flight 
‘more than $00 feet—all with 
‘one winding. 
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inatherstartlinginstance 
of a little plane piloting it- 
self occurred during’ an 
indoor meet at Detroit. 
Aram Abgarian, a fifteen- 
year-old contestant, had stayed 
walk making alterations on 
4 single “prop” duration plane 
‘catered in the Stout Trophy Con- 
test “When he launched the 


altitude circled for more than five 

minutes. Then it began to descend slowly, 
as though t to remain the last 
id in the air. Although 


building, asthe floating plane approached 
ne commer of the im, Ht banked, 
made a left-hand turn, and sailed along 
the wall to the opposite corner. ‘There it 
banked again and, soaring close abo 
the heads of spectators in the gallery. 
made a third right-angle turn and drifted 
to a perfect landing in the middle of the 
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floor, It had more than 
doubled the world’s indoor 
endurance record, its re- 
markable maneuvering dur- 
ing the glide accountng for 
‘The thrills of flying mode! 
pleses, boweven ere sot 
Confined to thove wo break 
records. Queer adventures 
‘often befall the little ma- 
chines built and flown by 
back-lot airmen. They add 
to the excitement of the 
srort,, One of the, moet 
amazing was that of a model 
that kept on climbing after 
its main wing came off! 
Randolph Leach, of Mont- 
air, N. J, had just 
launched his twin pusher 
and it eet Ler ae 
steep angle when the rub- 
ber band holding the wing 
in place snapped. Instead 
of plunging to the groun 
the machine, supported 
the pad dn 
propa, kipt 1 
Several fot 


its 


CARCELY less startling 

vas the flight of the 
ng Mosquito,” 
ropeller tractor 
monoplane made by Irving 
Blumberg. of Astoria, N. Y. 
In a take-olf, the whirling 
blade struck’ a telephone 

re, breaking the propeller 
in half. But, to the surprise 
‘of watchers, the machine 


‘and down by the 
it shimmied through the 
‘a minute. 

Almost every new feat or innovation in 
ig airplanes ‘offers a challenge to the 
Rreaol ty moctuen, Whenshe meses 

nes of the Byrd Expedition 
were being equipped with skis. Wayne 
Brown, of Andalusia, Ala., replaced the 
wheels on his R. O. G. pusher with skis 
and accomplished some pretty take-offs 
from smooth stretches of trimmed grass, 

Stories of the feats of 
balloon-strafing aces of the 
World War inspired a recent 


aerial dog fight in miniature. 
Toy balloons were released as 
targets for “fighting models” 
—pusher planes with 
sticking from thefront, Ench 
struck a bale 


rated by @ 
Teter sent, to an American 
supply company by a major 
of the U. 8. Army, stationed 
in Hawaii. "This must 
stop.” he wrote. “My son 
spends every cent he can get 
fon models “and accessor 
Model flying absorbs all his 

fime. He even neg- 
is studies to find time 
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Deadly Clonuiiaila Punify City] Drinking Water 


thirty billion gallons of water for New York City. 


EADLY | chlorine eas, one | good 
ff which would. bowl you 


me 
drinking water of our cities. 
Every drop of al 
of water used 
New York Ci 
healthful by 


"Thirty miles from the heart of New 
York City the huge Croton reservoir 
ls enough water to supply 
largest. city for more tl 
‘Thirty billion gallons can be s 
of its massive dam. But each day, be- 
fore this water goes racing down to’mil- 
ions of thirsty throats, huge quant 
‘of chlorine are used to attack and. kill 


00 fountains. 
‘They continually freshen the water with oxygen. 


the little animalcules that might cause 


germs. Attendants 
when they work ard 
might sulfer the 

of soldiers 
rater in such reservoirs 
‘or has an obnox- 
a vegetable growth 
in the waier. Chlorine won't help this 
but copper sulphate will, and so the Iat- 
ter is poured into the water as it rushes 
through the pipes. Copper sulphate de- 
stroys the tiny plants, so that the water 


perfectly pu 
‘ve noticed how flat water gets 
ice Lit standing ina gan “The same 


So great fountains fling the water int 
the air and treat it with the oxygen that 
gives it life again. At the Croton reser- 
voir eighteen hundred of these aerators, 
a veritable “park of fountains,” help to 
make the water sparkling as any from 
a bubbling spring. 
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Builds Remarkable Se 
Model of Coal Mine 
ASTRIKINGLY fathfal miniature of 


‘@ Pennsylvania coal mine, built to 
ale and complete in every detail, 


jer by hand. ‘Tiffany considers the 
mine the finest thing he has made 


An “Old Ironsides” as Small as Your Hand 


INGLY all model of 
the doughty frig- 
fron glory In the 
Ley hey has been, — by W. Ln 
Haseltine, of Ripon, ‘gem 
‘handicraft was built ons scale 
thirty-second of an inch to the foot. 
he length of the hull is six and a half 
bout an inch longer’ exes 
abe 
three times, larger, one 
tenth of an inch to the foot. This 
is about sal an ont people 
‘can do the job, according to Capt. 
E. ‘Armitage MeCs noted mod- 
el maker ‘whose articles appear 
in Porvtan Screxce Mortar. 
In the tiny roduction of 
“Old Ironsides,” Afty-two guns 
are turned of brass and mounted 


SURPRI 


thirty-ecconds by three. ssty= 
fourths of an inch, and they 
weigh only one and a half grains 
Tplecel” da this commeetoos it 
recalled that all the copper and 
trast for the. Constinton. wat 
supplied by Paul Revere, who was 
an artist ‘an ‘engravers a irom 
Imonger. a coppersmith, and 

"The anchors oa Hlarctine's model a 
made of steel with mahogany crossbars 
‘they are three-eighths of an inch long and 
weigh two grains each. The tiny: fife 
Tals re fitted with stel belaying 
hundredth of an nee in diameter! 

Old close- any was used in 
building the little mare. Dat t the masts and 
‘spars—the main mast measures five and 
‘a half inches from the deck—are from the 
spars of the famous old ship, and the 
double martingale, or dolphin striker: is 
made from a splinter of this identical part 


Philadelphia ii iniature, 
a $100,000 Toy ¢ 


WONDERFUL relief mod 
ity of Philadelphia, covering a base 
en by twenty-two feet, fills an en 
room in the offices af the municipal 
department of Wharves, Do 


Ferries in the Quaker City. In 
detail, it comprises wooden miniatures of 
every building, street, sidewalk, bridge, 


in a long career, in the course of which he 
has turned out countless ship models, 
airports, Pullman ears, factories, houses, 


and monument and even has tiny realistie 
representations of the trees, shrubs, and, 
grass in famous Fairmount Park’ and 


and entire real estate developments. Rittenhouse § 
When a young man he was acabinet- Se projected great buildings, 
maker, but turned to model making n the new station of the 


built to scale 
architects’ drawings, are featured 
also in the midget metropolis, 

‘The reproduction has been made on a, 
scale of one inch for every 250 fect. As 
the tallest building in Philade 
548-foot City Hall tower, th 
the highest ‘structure in the Lilliputis 
City of Brotherly Love is only a trifle 
cover two inches tall. Still, every detail 
has been worked out earef 


the vent 


of the original Constitution, on a section 
‘of which ‘the model is also mounted. 
Navy officials have requested the loan of 
the model for placing aboard the old 
frigate tour of American porta, 


io aerials, 
reid 
he city zoning plan idea 


st introduced tn Phila 


city engineer, w 
placing a wooden minature 

in the center of the 
Phe ak; 


by nails protruding from 
blocks of wood. Pieces of 
sponge are used for bus 
and dyed putty. stuck 
trees, The movdel's val 
ore than 

2 hundred thousand dollar. 


Build a Model 
Helicopter 


N UNUSUAL 
article on page 

81 of this issue tals 
how to build a re- 
markable helicopter 
model which has 
made a record flight 
of ‘thirty-seven sec 
onds. Included 


Seale model of “OW 


2 portion of douie mar. 
Engae of the orignal 
frigate. Masts aoc spare 


Of the model are tock 
Spars of he orginal. The 
foot ale in the fore 
(ground gee an iden of 
Sie tay sects aise 


Wright ‘brothers. to- 
ward the invention 
of the airplane. 
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“ElectricEye” Turns 
on the Lights 


WES sows leit et so 
dim you begin to strain 
your eyes? Human eyes can- 
pot distinguish the exact point, 
Dut a supersensitive machine, 
designed by the General Elec. 
tric Company to turn on lights 
in schoolrooms, can! 

‘The light in the room falls 
upon a lens under which is a 

woto-electric cell, that. trans: 
lates light variations into eor- 


responding electrical varia 
tions. When the intensity de- 
strain 

result, 

auto. 

hes on the 


Tights 
relay 
when the 

‘An auto 
the apparat 
school is not in sess 


pressed. 
‘lock disconnects 
ik hours when the 


Inyents a Power Plant to 
Harness Small Streams 


MALL streams may be harnessed to 
rate sufficient electric current to 


‘mouth, T 
realizes his expectations, — His 
water power machine consists of a series 
of troughs carried on endless cl 

wheels 40 they dip into the water 
‘and are carried back 
spilling the water on the 


by tl 
downstream 


between two pontoons 
basins, which ep 
the 


if on a horizontal 


water, ‘Thus the height of the trea 
not affect the operation of the m 
In tests with a model, with fourte 
troughs, the inventor found that 
movement in the water kept the wheels 
spinning. A large machine, he concludes, 
could be operated by a small creck to 
produce electricity for home consumption. 


POPULAR 


SCIENCE MONTHLY 


Th 


ing Whaling Scene 
Depicted in Model 


EMORIES of Herman 
‘Moby Dick are evoked by 


scene which it took J. H. Webb, of Los 


Angeles. Calif., two solid months to 
earve out and mount. 
ts-of w minis 
ew 5 
in a choppy sea while part of her crew 
Wwenty-two men. in a small whaleboat, 
await the death of “sea beast” they 
have just harpooned. ‘There are two other 
whales in the scene: one is depicted 


ther issovimming at fll sped a 
the : 
W 


whittling done in leisure 
cearcer of forty. 


Te ster it he det 
sues 
Poe 
a 


58 


Perfumed Glue and 
Shoe Polish 

ERFUMING shoe polish 

‘and removing unpleasant 
‘odors from rubber goods are 
among some of the latest 
achievements of modern in 
dustrial chemistry. Experi- 
tnenters in. French industrial 
have 
ike violets 


the seed of a pad-be 
of Guiana; Bulgarian oil of 
roses, and aromatic compounds 


‘Tut substituting pleasant 
dors for disagreeable 0 


now working on a process to 
dor of Scotch and Irish peat smoke 
to domestic woolens. 


Turntable Device to Stop 


TREET and railway cars may no 
Jonger bump over rail erossings if an 
invention of W. H. Whalen, a Los 
Angeles railroad man, proves 
in practical tests. In the us 


igh to allow the flanges of car wheels 
When a whe! strikes 

8, passengers are jolted 

tourtreck crossng, this 


car to pass without encountering any 
‘cross grooves. A model, which Whalen re- 


practical test was arranged. 


HOOTING powerfi 
from four huge 
boat, said to be the 


ly gave a spectacy 
Seattle, Wash. The 


fire boat can pum 
te when its m 


chinery is working at 
hotograph above. 
P enough water to supply all 

ork City! ‘The largest 
lises an aera 
kallons every 


Rudder in Bow Aids Liner 
to Make Sharp Turns 


Wis Stee 


turns the 


of the P 
whip recently lau 


rudders at both 
the boat in 
The vessel, de- 
ice to the north 
in having a 
silt for the 


the how and the stern i 
the desired direction 
signed for coastal ser 
rudder at the nose. She was 
Pacific Railwa: 


h Columbia 


eal the importance of enabling a 


large vessel to squirm through narrow 
channels between jutting rocks of the in- 

ong the 
ise of the 


numerable islands that stand 
coast, The rudder at the 
cralt is expected to allow it 
course wuddenly and to cre 
quarters. 


Pearls 25,000 Years Old 
Found in the Rocks 


IEN of the oldest pearls on earth were 

found not long ago by geologists of the 
University of California in probing 
among rocks that were laid down 25.000 
years ago. ‘They eame upon round fossi 
‘Objects that proved to be real pearls. 
made by some prehistoric ancestor of the 


POPULAR SCIENCE MONTHLY 


modern oyster. ‘Th 
three sixteenths to fiv 


range in size fro 
sixteenths of an 


Superintendent of the Upper Mississippi 
Refuge. reports that these little rodents 
frequently plunge boldly into the water 
and head for the opposite bank. 

At fit they swim with ther b 
tails sticking straight up, as if to keep 
them dry. Later. as they weary in the 
struggle with the swift current, their tails 
sink lower and lower, 
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ports, 
definite 
start, their 


swimming! Gray squ 
Is, and red squirrels all 
een seen crossing the Mississippi 


Windows of “Health Glass” 
Make Hens Lay More 


]UARTZ plas has reached the chicken 
dow panes admitting 
have been found to 
of egus and to keep 
hens producing more of them. 
“That these mysterious rays also 
incubation was di 


and Dr. 
mercury are, giving 
was added to the equ 
nary incubator, tw 
‘eggs were hatched from twenty-four 
forty-eight hours sooner than other exis 
of the same batch, 

In coops where quarts glass is not used, 
the addition of cod 
of laying hens is said to have the same 
‘effect as treatment with ultra-violet rays, 
increasing their egg-laying record, 


When a quarts 
ultra 


Gasoline Waste a Billion 
Dollars a Year 
) FEED the se 


in hundred and fifty 
the auto- 
1929 


gasoline and four hundred million gallons 
of oil, according to Dr. Gustav Eglo, 
an oil expert of Chicago, Ill. Present, 
automobile motors, he says, are only 
twenty percent efficient, so that. about 
eighty percent of the fuel is wasted. ‘This 
annual loss he calculates to be more than 
1 billion dollars a year. When engineers 
design a gasoline engine of greater effi- 
Gieney, much of this waste will be saved, 
Dr. Egloff declares. 
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Mountains of Waste Paper Salvaged by Machinery 


lares there is much to be 
atifically in favor of the 


to carry 
Tn 1810, the cow 
eached & pound a 


Bowls in Tibet 
away? 

ca it is reelai 
brown wrapping paper or cort 
ated cardboard is revealed by the pie- 
tures on this page, taken at a factory at 
Whippan a ow what 


[New paper made from old. A roll of the finshed product 
fw hand truck, ready for shipment aod rommetcial use 


erratic way beneath the lens, 
. J. "They ng first in one direction and then 
pens to the old papers that you save up another. ‘Their strange motion, called ap 
sell to the junkmas Brownian movement,” is explained as Museum of Natural History 
fe storerooms receive the mountains due to their collisions with the invisible under the leadership of Dr. Berthold 


af discarded newspapers tnd tagazines molecules of air that surround them. taufer, Among the 
when they arrive at the reclaiming plant, " this collection are bowls made of human 
From these piles loads are cared into Drafty Dwellings Better tuissne for ibalions in honor othe 

the factory. In these ? Lama gods; trumpets 

cealdrons, whirling arms beat the for Our Health? thigh bones; tambo 
paper into pulp as it is fed in by the work- HOUSE should be so uncomfortable of human skulleaps, and a bone apron 
men, After passing through the maelstrom, that people will not stay in it too consisting of forty-one large plaques 
‘of a beating vat, the pulp goes through much, according to Dr. Leonard Hill, exquisitely carved from bones and con- 
Processes. and is colored British pioneer advocate of sunlight and nected by double chains of round and 

to a brown hue. ‘Then it travels to a ultra-violet rays for the promotion of square bone heads. 
great battery of steam-heated rollers, out health. If homes are too comfortable, he Dr. Laufer. curator of anthropology of 
‘of which streams the finished product. says, growing children may stay indoors the Field Museum, explains that the 


More than a hundred of these hollow and play when they ought to be out in the skull bowls, some of which are elaborately 
rollers filled with steam, dry and toughen sunlight and open air. On the other hand, decorated, lined with gilded copper and 
the paper as they press it into an endless fitted with metal lids, are used. by the 
sheet. Emerging, it's spun on rolls to be = — Lama priests to pour liquor on the altars 
‘hipped, "his i the proces followed in temples as tribute to the gods. 

naking the wrapping paper. ‘The m 


HE phot is ‘The Tibetans also use these bowls 
facture of the torugated cardboard fot | "Tyug@itiystsate wsteiking | peculiarly barbaric form of ancestor w 
Tench mpeccsmie || ja memeesioneiing | Sweet 
final steps, when the pulp is put through farmed fake peeks "hn im son preserve his father's cran 
special machinery. pair? eee ey ie dink from it to his parent's memory on 
_ malty, _ Sack ue of iis birt anniversaries. 
Strange Dance of Smoke POPULAR SCIENCE MONTHLY ‘The thigh-bone trumpets are blown to 


. contains scores of fascinat- 
Seen under Microscope ing articles and pictures 
WHT tio rally ots || bringing you the news. of 
W like is revealed by a high-power || scientifiediscoveriesan 

microscope apparatus recently installed 

iat the Museum of Peaceful Arts, in New 
‘York City. A visitor who blows cigarette 
smoke into the apparatus can see in fd 


mon or disperse evil spirits. Either 
he bones of criminals or of persons hav- 
ing died violent deaths are used in their 
construction. The bone tambourines are 


‘shaken while reciting prayers. And the 


ventions for saving money, 


patina tee see hone apron is used by magicians during 
time, and labor. secret ceremonies to pacify evil spirits 


and cast out demons. 


High Speed Grinding 
Tool for the Shop 
SPEED of | 


rectly, 
fromthe small motor of anew pind for 
shop use. This speed is made possible by 
using a rotary frequency changer, which 
raises an alternating current from sixty 
eyeles to 420 cycles. 

‘The surface of a half-inch abrasive 
wheel, rotating at this high speed, travels 
more than half a mile every sixty seconds, 
enabling it to do fast cutting not pos- 
sible at 3,500 revolutions a minute, the 
speed of the usual shop grinding head. 

he frequency changer is separate from 
the grinding motor and one changing 
apparatus will supply current at higher 
frequeney to several motors. 

‘Another innovation in the new tool 
is icthod of oiling the ball bear- 
While @ conti 


objectionable, An auto 
vs a fine mist of 
‘il continuously ov 
bearings. After | 
the bearings, the 
ack into a’ reserv 
used over again. 


He Washes Dishes All 
Day to Test New Product 


F YOU dislike to wash dishes. y 
won't envy the job of Wilhelm 
‘of Pittsburgh, Pa. He washes 
trays, all day long, every day in. the 
week. Nauer is a "scientific dishwasher” 
employed by the Westinghouse Electric 
tnd, Manufacturing Co, to test & new 
ind of tray made with a paper base 
which a resin composition is baked. The 
used alo in making ce 
Every three ad half minutes, 
finishes scrubbing and wiping a 
keep this up, month alter mont, 
‘until the trays wear out! ‘The purpose of 
the unusual experiment is to determine 
the wearing quality of the new product. 
Tn manufacturing propellers, the resin 
composition is baked. upon a canvas 
base.” Propellers made in this way pulled 
the tri-motored Fokker monoplane, 
Southern Crows, on its fight from San 
Francisco to Australia, and carried Mait- 
land and Hegenberger, U.S. Army 
flyers, across the Pacific between America 
and Hawaii, Such propellers came into 
use during the war when black walnut, of 
which the screws were largely made then. 
became scarce, and a synthetic product 
‘was sought as a substitute. 


Novel Pipe Wrench Grips 
Like a Human Hand 
WRENCH that grips a pipe like 
human hand and is said to break the 

tightest joints without marring or chew- 

ing the surface of the metal is the latest 
aid to plumbers. Three curved chain 
links are hinged to the base of the wrench 
handle. ‘They encircle the pipe, and a lip 

at the end of the last link hooks over a 

second lip on the base of the handle so 

‘that a slight pull on the handle tightens 
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‘AU day Wihelon Naver, of Pitaburdh, washes 
stad wipes trast ind how ing they will wear 


the grip of the links about the pipe, A 
movement of the handle in the opposite 
direction relaxes the hold of the links. 
‘Thus, a perfect ratchet action is pos- 
sitle and. the doe 


tool can be used in close 
reported. The fact thatthe 
said by its 


to be used without 


makers to allow 
damaging threads or marring brass pipes 


speeds halt mile every minate 


Left: Grinding # plumber’ die 
‘withthe new tool. Its high speed 
permite unusually rapid cutting. 


Smartest Children 
Are Strongest 


NUSUALLY smart 


children are taller 
and stronger and weigh 


versity professor 
disprove ‘the belief th 


grou 
of whom was the smartest ‘im 
200 schoolmates, with an_ equ 
ber of average intelligence, 
duplicating each pair in sex, age 
and race. Their development was watched 
for seven years and the difference in sie, 
Weight, and strength remained in favor 
of the gifted boys and irl. 

At the age of about ten years, the 
average height of the clever children was 
52.9 inches as against 51.2 inches for the 
less gifted ones, and the average weight 
of the prodigies was 
pared with 63.9 pounds for the others. 

Strength measurements showed that 
good brain is usually accompanied by a 
strong right arm. ‘The bright children 
had an average grip of 53.11 pounds, as 
compared with 31.88 for the duller pupils 


Fountain of Racing Atoms 
May Explain Aurora 


FOUNTAIN of atoms, untold bil- 

lions of invisible particles rushing 
thousands of miles into the sky above the 
tropics and descending at the cart 
magnetic poles, is pictured by Dr. H. B. 
Maris and Dr. E. O. Hulburt, of ‘the 
United States Naval Research ‘Labora- 
tory, Washington, D.C. "In a “recent 
report to the American Physical Society, 
they suggest, that_at reat heights the 
atoms of rising air gases become elec- 
trified by ultra-violet rays from the sun. 
‘They are thus attracted, according to the 
theory, toward the magnetic poles. rush- 
ing at a speed of more than 5,000 miles an 
hour through the upper atmosphere. 

Such a hypothesis, the Navy physicists 

declare, would explain the manner in 
which polar regions are provided with 
electrical energy to display the flashing 
brilliance of their auroras. 
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AL TRICYCLE motor truck 
that swings around in a 
complete circle in its own 
Jength and appears to run 
backwards was recently. put 
through successful. trials in 
London, England. ‘The load 
in carried in front, and the 
motor, tanks, steering gear, 
and driver's cab are at the 
rear. ‘Two ordinary: 
truck wheels with solid ny 
ber tires hear the load a 
front, while a single smaller 


rear wheel is pivoted at the 
‘center of the truck frame for steering. 
Because of the ease with which the un- 
usual motor conveyance ean be whirled 
“about or maneuvered in eran) 3 
the makers believe it will be widely adopt- 
ec for use in congested city, districts 
Comparatively small in_ size, it 
cially adapted for light hauling. 
By progressing in “crawfish fashion,’ 
with the motor behind and the load be- 
fore, the vehicle, it is claimed, 
driven up to loading platforms ‘or 
with greater accuracy and less effort than 
is the case with trucks that have to be 
backed into such positions. 


Gas Pump Dial Safeguards 
st Short Measure 


HANICAL watchdo 
torists from short. 


pump a1 
rate record 0 
that passes through the 
to show this record on a 
visible to the ear owner. 

‘At the end of the filling operation, the 
device automatically stamps a receipt 
giving the number of gallons of gasoline 
purchased. Sales up to thirty gallons are 
recorded by the invention. 


Oxygen Piped in Hospital 

ib A manner similar to that in which 

illuminating gas iped into a house, 
oxygen now may be supplied to rooms in 
hospitals so that a constant supply is 
available at all times for administration 
fn emergencies. “A new invention which 
was devised to regulate the flow of this 
precious gas is said to make such an 
frrangement possible. 
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LeftsThe stranxe 
Sreewhed trace 
‘The toed ts carried is 
inthe ter. On tie 


to mun burwerda, 


Below: Labor saving 
Dropping between 


Ingenious Machine Sorts 
Screws, Nuts, or Bolts 
MACHINE that sorts various sizes 
of screws, nuts, or bolts that have 

been reclaimed from wrecked buildings, 
and places, them 


A pair 0 
ded rollers, driven. by 


pher the rollers are close 
together, gradually spreading apart. 
‘Thus the smaller pieces fall through first. 
‘The larger ones ride along until the open- 


6 


ings between the rollers are large enough 
to adit them. “Bins aes ‘atch ‘the 
sizes as they drop. Only one 
saterial fs handled at a time, the 
its, and bolts being run through 
1¢ separately. 


New Rustless Steel Cuts 
Glass Like a Diamond 
su so hard it scratches glass like a 
19) diamond, does not rust, and retains 
its hardness even when red-hot, is now 

being produced in America 


by a nitrating process di 


ening box with 
ammonia gas heated toa 
high temperature, it de- 
velops the thin, hard, rust- 
proof sk 
the new 
Recently. 
pins and) bushings ina 
tmechanism for starting and 
stopping electric motors 
were subjected to a. grucl- 
Ting. test by the Westing- 
house company. After the 
machine had performed its 
function. some. 22,000,000 
times, inspection "showed 


nitrated 


that all parts of it were 

worn out except the pins 

and bushings. ‘They were as good as new. 

Many everyday uses for the new metal 

have been suggested, Safety razor blades 

of nitrated steel, itis pointed out, would 
rust. 


never lose their edge, 1 Plow- 
‘shares could be left out 


without rusting, and bearis 


Two 1,000-Foot Steamers 
Planned in England 


MAGINE a steamship which, if stood 
‘on end and placed beside the Wool- 
orth Building, would top that sky 
seraper by 208 feet! 
‘That. is the size of two giant vessels 
Planned by. the Cunard Line, of 
England. Each of the enor 
Hners would be 
feet long we 
of at least 75,000 tons! 
‘The new ‘ships would be the 
world’s biggest. ‘The present chamn- 
pionship ix a matter of some con- 
‘The British White Star 
the Majestic, 
originally the Bismarck, This is 
‘contested by the American owners 
‘of the Leviathan, formerly’ the 
Vaterland. ‘The Majestic measures 
915 feet six inches 
Leviathan, 907 feet si 
Ernest Foerster. consulting engi- 
ner of the  Hamburg-American 
Line, who designed both steamers, 
said ‘his original plans made both 
denial in te, ut that roo 
a in tl tic 
Yas lengthened ight feet. “Thx 
change is estimated to have added 
700 tons of displacement, so that 
the Majestic now has a displace. 
ment of 64,800 tons, as against 
64,100 for the Leviathan. 


Warship’s Oarsr Trait 
in the Fighting Top 


feet in toe, holds, the husky gobs “row 
with, sisting of grips attached 
to pulley’ weights, while th 


hy, timing the strokes. 


re during 
with weblike 
‘a shell should 
dt still stand. Tf 


ll struc it, Because, the 
“cage” is completely open on all si 

the oarsmen practice under the same 
outdoor conditions of an actual race. 


Novel Draftsman’s Compass 
Designed for Precision 


‘NEW draftsman's compass has been 
designed to eliminate the faults of 
the familiar two-legged instrument with 
which circles are usually drawn. ‘The 
improved compass consists of a needle- 
pointed vertical post, from the center of 
which an arm runs ‘horizontally. ‘This 
rm, marked in fractions of inches on one 
ide and centimeters on the other, earries 
‘slide to which is attached a holder for 
the marking lead. ‘Thus, by moving the 
slide along the measuring arm, the scriber 
can be adjusted accurately so as to obtain 
any desired radius. 


Hing traced and cause inaccuracies, 
improved compass is said by tl 
makers to eliminate both of these 
possibilities of error. It is claimed that 
after the compass has drawn a hundresi 
consecutive circles, so fixed is the adjust 
ment that it can go back over the first, 
tracing the original line exactly. 
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Combines Shadow Boxing 
ith Bag Punching 

A PUNCHING bag that follows you 

around the room has been designed 
by H. O. Costello, a former boxer and 
athletic trainer, to combine the benefits 
of bag punching and shadow boxing. A 
ball, which serves as a punching bag, is 
attached by a rubber cord to a headband 


worn by the boxer. When it 
‘out, the rubber band quickly snap- 
t back at the striker. In punching, 


dodging. and ducking, all the footwork 
and headwork of an actual ring contest 
are demanded from the user of the device, 
the inventor declares. 

Exercising with the ball is said to give a 
complete work-out of all the muscles and 
to be excellent training for boxing. The 
photo above shows the device in use. 


‘To fix the radius of a circle tobe 
described with the ordinary compass, the 
two legs are adjusted near the hinge 
join. A slight error at 
this point is'magnified at the tips of 
the legs.” Also the legs sometimes 
spread slightly while the circle is === 


ee, 


i 
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Secret of Film Pictures 
Found in Cattle Food! 


HE film in your camera, records 
Photographs because cattle don't eat 
pure food. ‘That, in effect, is the partial 
explanation of a long-standing mystery 
given by Dr. C. E. K. Mees, noted 
American photographic ‘expert. The 
average snapsbotter goes on taking pic- 
tures without bothering much about why 
specks of silver salt in a coat of gelatin 
‘on the flexible celluloid film turn black 
when light hits them. ‘Though this is t 
shenomenon on which all photography ix 
based, it has puzzled chemists for more 
than a generation, 

‘Now Dr. Mees finds that the specks of 
silver bromide used toimpregnate the flim 
are not alone responsible for its se 
ness to light,as was long supposed. ‘Tra 
of a sulphur compound which he finds in 
the gel play an i 


npucit 
Although the exact 
which the sulphur does its work is still 
not perfectly understood, it seems likely 
that if there were a "pure food law” 
cattle, there might not be any 
picture-taking. 


Curious Mineral Squirms. 
and Sweats under Heat 
STRANGE mineral that writhes 


He noticed flakes of coarse, micalike ma 
terial writhe and swell and give off water 
when touched by the flame of his candle, 
Although no commercial use has been 
found for vermiculite, its properties sug- 
atest that it may be valuable as insulating 
material; for, when expanded, it is very 
light, has a golden or silvery luster, and 
has low heat conductivity. - Some types 
‘of the mineral burst. into long threads 
when heated. ‘The Libby deposits are 
accompanied by asbestos and feldspar. 


Army Tests Poison Gases 
on Hosts of Tadpoles 


SWARMING legion of more than 
AA. 20,000 tadpoles became martyrs to 
science last vear in the laboratories of the 
Chemical Warfare Service of the U.S. 
Army. ‘The different poison gases with 

‘which the Service is experimenting are 
tested upon the wiggling “tads” to 
discover the exact amount required 
for a fatal dose. 

‘Experts of the laboratory say that 
the reaction of a tadpole to poison is 
similar to that of human beings, and 
for this reason they form a cheap and 
effective means of testing the war 
poisons. Four shipments a year, each 
Containing from five to ten 
tadpoles, are supplied by Army men en- 
gaged in swamp dredging in Tennessee. 
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Comets Hauled from Space 
by Our Solar System? 


NEW theory of the origin of coniets 

‘was advanced recently by Dr. N. T 
Bobrovnikoff, of the Lick Observatory, 
California. He suggests that a milo 
‘Years ago, when primitive man w: 
already on the earth, our solar syste: 
swept through a meteor-sprinkled part of 
space, carrying off comets in the sae 
way that a speeding motor car will cates 
insects in a swarm and pull them al 


scarcer. Somewhere, billions 
the’ cretion ofthe eon 
stellation Orion, lies the cloud of 
feattered meteoric matter where the 
“comet catching” took, 
cording to Dr. Bobrovnikoft 
‘A striking feature of comets is the 
small_ amount of solid: matter, they 
Contain in proportion to 
streaming, gaseous tail 
net of 18B2 was ex 
tail a hund 
wt. Yet, the fan 
rer, Sir John Her 
lured all the solid matter in it, 
be packed into a travei 


Ancient Roman House 
Had Furnace and Bath 


HAT the ancient Romans used 
hot-air furnaces in their homes is 
m by the arrangement of the 

of a Roman villa, prob- 


leads to a furnace chamber. 
oot on the floor and walls of this 
indicates that the house, ha 
‘This is furthe 
prove nder the floors 
Jand flues in the walls through which the 
heat was circulated. 
Below the re 
raised about three feet above the furnace 
chamber is a sinall drain, which suggests 
villa also had a bathroom. 
y of a coin bearing the likeness 
stantine the 
hoginning 


the fourth century, 
approximate age of the ho 

cological treasure was 
accidentall ner who cam 
it while planting an apple tree 


Handy Typewriter Lamp 
Shields from Glare 


LIGHTING attachment thatillu- 
‘minates the keyboard of a type- 
writer, but shields the glare from the 
eyes of the typist, is. part of the 
equipment of a new portable machine. 
‘The electric lamp, on an adjustable lever 
atone side of the machine, is equippet 
ha curved reflector which directs the 

ht down on the paper and the keys 
Current is supplied to the lamp through 
cord which can be plugged into any 
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prevent reflected glare from 
the paper. ‘The new attach. 
ment is said to eli 
much of the eyest 


inate 
from 


srg ices 

A New Way to Get 
That Exercise, 
N INGENIOUS exer: 


Culture. Instructor, can be 
set up in the 

id to strengthe 

Tort 

ed 10d 


rrup at the other, pivoted 
man upright metal posts 

in using the apparatus, one foot is ex- 
tended back of the body and placed in 
the stirrup, while the hand on the same 
side grasps the handle. The weighted rod 

pulled down with both hand and foot 
tuntil the muscles are tired. ‘The handle is 
then shifted to the opposite side of the 
rod and the muscles of the other side of 
the hody are exercised in similar manner. 

“The apparatus can be adjusted to suit 
the height and strength of the user. 


Arrows for Defe 
WOODEN bowman that shoots 


every arrow in, a quiver with the 
and with equal accuracy, 
“ammunition” used by the 
Archery Club of Seattle, Wash., to detect, 
rows that are defective, Th 
eal archer is the inve 
Palueger. a Seattle pastor and a member of 
the club, seen at night in the ph 
The wooden platform of th 


holds the bow at the front, while the bow 
string is pulled back by sliding block 
tached by a cable to a pedal at the rear 


of the apparatus. String and arrowhead 
se gripped by two, notched wooden 
wheels in the 

engag 


notehes in the platform, in 'a sort ol 
ratchet arrangement. After the pedal 
has been pushed down, drawing back the 
bow, a trigger is sprung to release the 
wheels, allowing them to turn and letting 
go the bowstring to drive the arrow. ‘The 
force of the shot is determined by the d 
tance the pedal is depressed. The ele- 
vation of the platform, determining the 
angle at which the arrows are shot, is 
regulated by a sliding arm at the front 
¥¢ apparatus, 
Bess aasoting diclive acorn ie 
machine enables the club members. to 
trim the feathers of all arrows s0 they 
shoot the same under the same con- 
ditions. When shafts have passed the 
test of the wooden bowman, and then 
fail to hit the bull’s-eye in subsequent. 
tournaments, the club members know 
the fault is with the archer and not 
the arrows. 


Tunnel Diggers Find Gold 


A TUNNEL that pai fr itself in gold 
was completed in the Philippine 
Tatands not long ago. While building an 
aqueduct to bring water to Manila, 
diggers encountered a 9,000-foot vein of 
ore valued at $20,000,000, it is, said. 
Within a thirty-mile radius of Manila are 
several areas of gold bearing ground. 


66 POPULAR SCIENCE MONTHLY Avausr, 1929 


San poste Gee qovtcines we rooted on! Gober tre 


Jers are numbered from one through 
the touch of the 


auses the correct, 


vera, 80 thi 
typewriter” key 


number to ap 
AIL stocks whose abbreviations begin 
with lettersin the first half of the alphabet, 
handled by one operator; all thos 
second half, by another. 1 
ment iner 


Electric “Board Boy” 
Posts Stocks 


apeed of the 


which is said to be limited now on 
Tiat stiri tskeepup with 10.00.00 the speed of the ticker, 

hare days in Wall Street, electric stock From a central sending office 
quotation boards have heen invented to all over the country ean he operated. 


replace the old hand method of posting, 
in brokers’ offices, the prices at which 


hroker wants re nly a few 


stocks in which his enstomers are inter= 


stocks are selling,” The Usual method is ested, hecan cut out all the rest and receive 
for “board boys" to post the quotations only these by “plugging in’ on a device 
Whar nde in ipaing the sor resembling & tenho site 
at athletic contests. It is slow, lagging xeytoard of posting machine, and one of the In the second type of electric 
ind the ticker tape, which itself  Sisi'uaits {abere) of the board shown et tere. board, the operator sits beside the ticker 
ly falls behind the active market. in the broker's office and posts the qu 


wear ace originated the idea printed under each stock on the tape, tations electrically for the one hoard, 
foneoftwonew electric causa the numbers to appear on the wall instead of having it operated from a 
«The ticker tape hoard ‘under abbreviations of the wlock tant soding Kee method of pos 
passes before two operators in the sending name. ‘The keys make contacts which ing the figures also is diff Instead 
Tom, ‘They sit at machines that resemble cause clectri ulses to shift small of rotating numbered cylinders, it employs 
typewriters and, by pressing down rotating cyli in thequota- 
that correspond to the figures which are on board beneath each listed stock: The changing quotations. new 
aeeeen: is pea strip. mie 
‘ 7 cach stock mover downward from a ral 
Microscope Casts Its Wonders on a Screen ovecaet behind the board aud displays 
in type the latest quotation, The figures 
INSTEAD of looking into the eyepiece now can trace the outline of the enlarged are ‘stamped on the stripe by printing 
‘of a microscope and then making a ct directly from an image thrown mechanisms at the rear of the bourd, eon- 
freehand sketch of what is seen, with upon a sheet of paper. ‘This ix trolled electrically from the operator's 
altendantinaccuracies laboratory workers posable n'a recent German invention by “typewster 
special lenses and mirrors. Light ¥ 
from a microscope lamp is pro- Joy and Sorrow Upset the 


cormeermerer, Jerand 
ALE Gees ae” Digestion, Says Expert 


through the microscope to what HEN you have just been informed 
‘ordinarily would be the eyepiece. that you are going to get the raise in 
Tn the new instrument, however, ed for, don't celebrate 
the eyepiece is replaced by glass by eating a big meal.” Likewise, avoid 


prisms that reflect the enlarged the dinner table right after receiving sad 
image to a flat mirror. This, in or unpleasant news or while very tired or 
turn, throws it upon a sheet of absent-minded. 
in a dark-curtained in substance, are the, “don’t 
y Dr. Walter C. Alvares, 
net as a moving picture image ic, Rochester, Minn, 
is thrown upon a screen ina who declared that joy, fear, anger, and 
theater. all other emotions upset the digestion. 
All the laboratory worker has ‘They cause the blood to flow to and from 
to do is to trace around the the lining membranes of the stomach, 
image and he has an accurate which is not fit to perform its digestive 
enlarged drawing of the object function when it contains too much or 
being examined. too little of the vital fluid. 
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Strop This Safety Razor 
Like a Straight One 


IHE latest innovation 
troduced by Roll 
Albany, New York, is one whose 
can be sharpened, like a barber's straight 
fazor, on an ordinary strop. Tt is simple 
in construction and in use has the ap- 
pearance of the ordinary hoe-type safety 
Fusor, yet no. special 
Guired for stropping. 
Below shaw the azo 
manner of sharpening. 

‘On the side of the blade opposite 
cotting ecige is a metal tube. W 

#s to be sharpened, t 

handle are removed and the tapering end 


e photographs 
used and the 


the 
the 


Ae 
* 


The new safety rao ne nd with handle wd 


pushed into one end of 

the handle parallel to 
‘of the blade, In this 
be stropped or 


How Improved Roads Cut 
Your Motoring Bill 


HEN the roads in y 
hood are improved, the cost of 
ir automobile is lessened by 
ints a mile. After stu 
the operating expenses of 
1,600 automobiles and true! 
State College “Engineering 
at Ames, 


play in 
‘The figures reveal that, when a poor 
road is changed into a high-class high: 
ray, those who use it regularly” hy 
¢ clipped from the cost af 
ir ears. A reduction of 1.07 
results when a bad road is 
made into a road of fair quality, and 
.99 cents a mile is saved by improving a 
fair road to a high type highway 
‘The same investigation showed that the 
1,600 machines ran an average of 11,000 
miles a year each, and that their operat- 
ing cost. varied from four to nine cents 
mile, depending on the type of machine. 
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Rare Books on the Screen for All to Read 


ARE vol 
Lilvrar 
duced for general use in a novel 
Each page of the book is photographed 
with a special camera of extraordinarily 
small six nlarged slides, made 
upon 


a sereen for patra 
fare sent out to vari 


the photographic plates, a 
h holds the book open at the 
ographed is placed on a 
table top facing a small camera mounted 
on a pygmy tripod, as shown in. the 

‘ograph above. The slide made from 
the photograph is numbered to cores 
pond with the page number of the book. 
Thus a reader can “turn” to the page he 
selecting the slide with the 


vd placing it in the projection 
machine, which flashes it upon the screen 
fis Tong ax he wishes to read it or make 
notes from its contents, 


Curious Facts Revealed 
by Propeller Tests 


N RECENT tests of ae 
pellers, Westinghouse 


ral, air ut! Like 
en people in a burning build- 
Bethe rebounding und déytog ale 
jams the exit. An eight-foot pipe 

four feet on 
nfusion, and 


lets out a vigorous blast. 
‘The roar of this propeller test neces 


sitated a noise-proof building. Due to 
the churning air, the room became nearly 
two degrees hotter every 

120 degrees F. ve 


Ten-Pound Radio Transmitter for Airplanes: 


A MIDGET radio tranmiterthat 

vecighs only slightly more than 
' portable typewriter, and occupies 
less space, has been devised for use 
of flyers by experts of the United 
States Coast Guard. 

‘Complete in itself, the baby: set 
weighs less than ten pounds. Tt is 
to be put through rigid tests b 
W. W. Reynolds, Chief Ratio Elec- 
trician_of the Coast Guard, seen 
examining the little apparatus in the 
photograph. If it stands up under 
the tests it will become part of the 
equipment of coast guard seaplanes 
so that these "eyes" of the coast 
patrol can report from the air to 
their bases during flights, as well ag 
receive instructions by means of 
receiving sts, nan emergency an 

- and the plane’s position can 
be transmitted to headquarters. 


‘The editor will be glad, wherever 
to supply the names and 

Addresses of manufacturers of de- 

vices mentioned on these pages. 


Future Trip to the Stars 
Portrayed in Moy 
HE adventures of w celestial ( 
Staria form the theme of a.m 
ture film recently produced in Germany 
The time is supposed to be A. b 
two thoisand years hence. The here 
the film story ts t or of am 
Yelous spherical airship driven by: whirl 


ing rings, with which he defies gravity 
‘This fanciful machine, pictured above, 
contains an air pressure tank to protect 
the occupants as the machine soars away 


from the earth's atmosphere on its trip of 
exploration among the heavenly bodies. 
Beyond the range of earth's gravity 
the passengers find themselves walking 
on the ceiling of the compartment like 
flies. Other fantastic adventures. befall 


them but each ix said to be based upon 
known laws of Nature and discoveries of 
astronomy, giving the story a plausibility 


‘to its interest: 


Germless Arctic Islands 
the Healthiest Spot? 


wore than 100 years after 
‘discovered America,” the 
igator Barend Barendsz, still 
seeking a short cut to the East Indies 
through the North Polar sea, was eaught 
the ice off the jslands of Nova Zembla 
‘Arctic Ocean north of Russia. 
Barendsz and his crew were marooned on 
d suffered 
from lack of foo 

did these sturdy sailors dream 
that the scene of their sufferings was the 
spot known in the world 
‘scientist claims recently 
Zembla is 

veding germs. 
‘The investigator, who spent a winter on 
the islands, tested air, water, dust, and 
earth without finding one germ. He 
placed sterile dishes containing axar-agar 
Jelly, a substance considered especially 
conducive to bacterial growth, outdoors 
for many hours and then heated them in 
bator, The microbe hunt proved 
{A similar experiment conducted 
for fifteen minutes in any city in the 
United States would have resulted in the 
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Wiew of the strange ship, driven by whising ring, leaving tarth 


Fresh meat was ‘an open jar and 
placed outside, where it was left for eight 

ths. At the end of that period. there 
av'ta trace of putrefaction! 

Nova Zembla 3s an archipelago co 
sisting mainly of two islands. “On the 
ern island live about 100 perso 
These people, if all the Russian scientist 

should be the healthiest and 


s report made 
mention of the inhabitants. It did, how- 
ever, recommend the establishment of 
sanatoriums on the island. 


Sonic Depth Finder May 
Locate Sunken Gold 


OLD, jewels, and other treasure 

worth millions that lie in sunken 
vessels on the ocean floor may be located 
and salvaged with the aid of the sonic 
depth finder, according to Rear Ad 


H. P. Douglas, hydrographic officer of 
the British Navy 

While the imate locations of 
wrecked treasure ships are known, the 


great difficulty in attempted salvage has 
always been to find the exact spot. ‘This, 
the English officer believes, may be 
done with the sonic depth finder, a device 
which, by transmitting sound waves from 
a vessel and recording the time required 
for them to be reflected back from the 
bottom of the ocean, determines the exact 
distance between the surface and any 
object they strike far below. 
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Fiye-Million-Dollar War 
on Fruit Fly Pest 
ILLION-DOLLAR battle 
1s waged against the Mediter- 
Tanean fruit flyin Florida, ‘This pest, 
recently discovered for the first time in 


death battle again 
The fly, itself, isa harmless insect about 
the size of a house fly. Its habits a 
cleanly. It lives upon plant juices and 
honey dew" such as some insects ex: 
crete. “But the activity of a large family 
children” it produces more than 
outweighs the good 
havior of their pare 


lay 


dred of the hungry grubs 
hatch out, eating ray- 
‘enously and growing rap- 
idly. “After ruining the 
fruit or vegetable, they 
rest as pupae, and then 
emerge full-grown fie 
ready to produce an 
other family of the de 


covers less than amonth, 
= 0 they increase rapidly 
First. known as a pest 
in Spain in 1882, the 
insect spread to all the fruit-ra 
tries of the Mediterranean, thus gaining 
its name, before extending its activities to 
Australia, 2 ind, Brazil, and the 
Hawaiian Islands. Tt is. most su 
fully attacks adult stag 


Thermom 
Easy to Read 
MERCURY the 


watch has been produced 
through the use of a new 
Kind of bright, red. las. 
‘The color of this opaque 
material was found to 
offer greatest contrast to 


the silvery” gray 
cury. Against the red 
background, the top of 
the mercury column can 
he seen at a glance. 
Although the strip of 
the glass is wider than the 
mercury column, shields 
restrict the amount. that 
is visible, so the width of 
the gray and the red strips 
are the same. ‘The rising 
reury blots out the red. 
‘The thermometer in the 
illustration is designed for 
use on the boiler of a 
house heating plant. The 
new feature also is being 
applied to hospital and 
room thermometers. 
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Mechanical Money Changer 
“Spots” Counterfeits 


'HE United States Treasury once paid 

a high salary to a man who, while 
counting gold pieces, was able instantly 
to detect by touch’ every defective or 
fraudulent coin. 

In a candy store in New York City the 
other day, a robot demonstrated similar 
infallibiity in handling silver quarters, 
Its business is to turn out five nickels for 
‘& quarter and to wath for counterfeit 
money and worthless slugs. 

‘When a coin is given to the 


“mechan- 


ical man,” before it returns the five 
smaller coins, it automatically weighs the 
quarter, analyzes its metallic content, 


and determines if its size is up to stand- 
ard. As a test, three types of bad coins 
were offered, ‘One was made of gilded 
brass, another was slightly undersize, 
and i third was slightly underweight. 
Fach time, the machine returned the 
‘quarters with the request “Please use 
food ‘coins only” tered. by means of 
& phonograph record which is. set 

eration when the delicate mechanism 
ies that a bad coin has been in- 
serted in the slot. 


Warship’s Long-RangeGuns 
Fire Tons of Steel 


NIGHT and a half tons of steel, in the 
form of screaming shells, leave the 
big guns on the U. 8. 8. California every 
time they. all are fired together. An 
unusual photograph of part of the ves- 
‘sel's armament in action was obtained 
recently during battle practice in the 
Pacific, ‘The long-range guns were 
snapped from the bridge as gunners 
trained them upon a distant target at the 
rear of the battleship. Aiea 
‘To the left of the guns, with « sailor 
standing upon ican be noted one ofthe 
Naunching 
the? 


‘which all battleships of 
i¢ Fleet were recently equipped. 


ig guns of the U-8. 8. California in action. 


Photograahat 
from above. Planeinunching catapult seen at the it 
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Army Tanks “Lock Horns” in Butting Battle 


ITH clawing endless treads and 
panting motors, two Army tanks 
recently f ng contest on 


the level plain of Miller Field, Staten 
Island, N.Y. They met in head-on 


Camera and Tiny Furnace 
‘Tell How Fuel Burns 


TOY-SIZED furnace only three feet 
Jong and six inches thick. with a mica 
window in its side, is helping to show the 
best design for boilers burning powdered 
Camera records made through its 
window reveal just what happens to a 
burning particle shot through 
ing to H. K. Griffin and Davi 
Experiment Station, 
R. Adam 


ra. Prom this chart an obwerver can 
tell how long the particle took to burn, 
and also, through thermometer and gas 
measurements, how much oxygen it used 
up and how much heat it yielded. Among 
the fuels tested so far are coal, coke, and 


charcoal Analysis of what. be: 
ingle speck of fuel 

re furnace gives a 

luction 

‘of combustion in a big one, the 


experimenters say’. 


Scientists above Par 
Physically 

ES an interest in science 

us physically? A 

reply in the affirmati 


gested by tests cov 
years made 


ipon_ members of 
adem of 
Dr. Ales Hedlicka, 
anthropologist of the U.S. 
National Museum, Was 
ton, D. C. He took measure 
ments of one hundred of the 
eminent scientists who belong 
to the Academy and compared 
them to the measurements of the 
population at large. 

‘The results showed. he re- 
ports, that the scientists possess 
an ahove-the-average physique 
and a large head, contradicting 
the old conception of a scientist 
as a long-haired individual who 
neglected his body. 


nneuvers, and 
Steel clashed 
‘against steel, treads bit into the earth, 
motors roared, while the two jugger- 
nauts pushed and bumped. 

‘At last one reared into the air, astride 
the nose of the other, and was pushed 
backward onto the steel skids at its rear 
so that its treads no longer dug into the 
ground, and the battle was over. ‘The 
ictorious tank then backed away, lower- 
i its steel antagonist to the ground with 
‘final snort of its powerful motor. 


Dyed Trees May Give Us 
Colored Lumber 


‘CHEMES to dye the sap of 
that colored wood will 

lassed with trying to cross 
wee and egplants to produce ee 


collision during Army 


recently reported by a chemical organiza 
tion are as follows: About four feet from 
the ground, a number of holes 
in the trunk. Others are bored in three oF 
ur of th ts. All Were con 
nected by rubber piping with a dye res- 
placed twelve fect from the 
wind among, the branches to form a 
Sgravity’ feed” of the dye to the roots 
and the trunk. 
‘Throughout the early spring, a con- 
ply of dye ix carried by the 
‘parts of the tree. The process at 
present is described as expensive, for the 
average tree requires about six pounds of 
m of the reser- 
iderable labor. But 
cheaper methods may be devised so that 
varicolored wood for furniture some day 
may be produced 
large scale. 


NUSUAL events, useful in- 
ventions, and important 
discoveries are reported on 
these pages each month in 
hundreds of fascinating arti- 
tures. POPULA. 
[ONTHLY not onl 


eles and 
Scresce 
helps you keep abreast of th 


Beware of 


Bargains! 


Veteran Service Man Warns 
of Gyp Receivers That Lurk 


Behind Attractive 


As told to NEWTON BURKE 


STARTED) 


the radio game through 


what passed for a es 
applied for the job and 

Ly new boss was smooth in 
and a 


keep the cus 
't argue with ‘em. 


to they'l work, but spend ax hte ime 
On them au posible. I'm sling sets with 
a Tree nervice quarantee, 20 the more sets 


est, Me. Slade" I replied. 

back rant It 
f He 
teemed to take it for rant that ba 
all the necessary tools 


Now get busy.” he ordered, handing 
me a bunch of service call slips. 1 sneaked 
home, chucked a pair of headphones, a 
couple of screw drivers, a soldering out- 
fit, and some other juni into an old bag 
‘and set out to make my calls 

I followed instructions. 

didn’t say a word that wasn't 
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Radio | 


Cabinets 


necessary. But what a 

it found out! The first 
all took me to a dis- 
agreeable old woman 
who handed me an awful 
call-down. 

“Well it’s about time 
they sent you around!” 
she rasped. 


been working fc 


¥ surprise when I 
oking cabinet and 


mation A and B 
type made by 
night concern. The set 
hadn't been any good even when it was 
sw. and the eli had been in 
jorage 30 long thi 


HE next few calls were much the 

same and I became more disgusted 
with each one. Then T struck one that 
made me boiling mad. 
cold man, an invalid, apparently with only 
a little money to. spend on luxuries, was 
Siting there patiently waiting for some- 
fone to fix his set so he could listen in 
‘again. ‘That crook I was working for had 
Kidded the old fellow into trading in a 
really good battery set for a fancy box 
full of junk under the 


"Your jb" said my new bows “is o keep the customers sated, 
ia the sets, but spend just a» hte time on them at posible.” 


‘convinced that you can't get some- 
thing for nothing. In fact you're n 

to get nothing for s0 
reain set is like 
bargain. Te isn’t worth a c 
you pay for it, 


dalla Toudspeaker hind 
T'm not saving there are no real radio 
bargains. Changing styles often throw 
good outfits on the market at clearance 
prices; but only the man who knows radio 
fan know a real bargain from a fake, oF 
can analyze the disadvantages of a 
lete set and decide whether the 
Jow enough to offset them 


HE mere fact that a reeciver actually 
a full electric set doesn't prove that 
it's modern. Plenty of early types of 
electric sets that now are “orphans,” with 
no manufacturer standing back of them, 
sea epee om elven wag for 


Tf you don’t know anything abos 
radio, before you buy a set familiarize 
yourself with the appearance of the lat- 
‘Sst receivers as advertised by the manu 
facturers. Note particularly the model 
or type number, the number and kind of 
tubes used, arrangement of controls on 
the panel, and so on. The same reasoning 
applies to loudspeakers. 

Remember that no matter how little 
you know about the actual functioning of 
@ radio set, nobody can sting you with 
fn obsolete’ outfit if you know exactly 
what ‘want to buy and then insist on 
setting it. 
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Two New Tubes—What They Do 


Remarkable A. C. Screen 
Grid Amplifier Offers 
Undreamed-of Distance, 
and an Improved Power 
Tube Adds Volume with 
Excellent Tone Quality 


By 
ALFRED P. LANE 


OU will hear a great deal this fall 
‘and winter about two remarkable 
w radio Vacuum tubes. One of 


these, the new UY-224, is a heater 

mpl designed to 
operate di ternating current, 
the heater voltage being two and a half, 
the same as required by the UY-227 tube 
tube seems destined to revolution- 


will give as plifcat 
obtained from four stages 
nary 201A tube or its A. 
the 227 or 226 tubes. 
However, it must be remembered that 
two stages of screen grid radio- 
frequency amy 
equivalent to four stages of ordinary 
amplification, ay far ax sensitiveness ti 
distant signals is concerned, the screen 
fd circut would not equal the, circuit 


ing the ordi- 
‘equivalents, 


‘To obtain the same selectivity with the 
two-stage sereen grid circuit it would be 
to include extra tuned st 


Yery powerful UX-250 tube introduced 
last season. Working at. recommended 
maximum voltages, the 245 tube 


Ml more important, ft ac: 
hes these: results with a 


a results with the 
TTLA tube and 200 volts less than 
the recommended maximum volt- 
age for the 210 tube. 


\HIS means that by using the 

new 245 tube it is now possible 
to obtain a large amount of vol 
ume without distortion and yet 


quired in the B-eliminator cireuit. 


For instance, the voltage requirement 
of a 210 tube used singly or in push-pull 
arrangement necessitates the use of the 


circuit to furnish the necessary current 
for a 250 tube used singly or in push-pull 
must be of the full wave type using two 
281 tubes. The necesary voltage and 
‘current requ ts of the new UX-24; 
tube are, however, so much lower that 
is possible to operate a single tube at 
maximum voltage requirements from the 

uch less expensive 280 full wave rectifier 
tube. If the If requirements of the rest 
of the radio circuit are not too severe, it is 
possible to operate two 243 tubes in a 
push-pull circuit, with the necessary cur- 
rent obtainable from a tube of the 280 
type. 


HE UY screen grid tube is a 

logical development from the UX-222 
haitery-type screen grid tube. Similarly, 
the US-245 power tube isa logical devel- 
‘opment from the UX-I71A tube. Figure 
1 shows these four tubes side by side so 
that you can compare them. At the left 
is the UX-282 battery-type screen grid 
tube. Next toit is the new UY-226 A. C. 
sereen grid tube. ‘Then comes the 17 
tube, and at the right is the new UX-245 


power tube. The new 


tube is not merely an re of the 
Teshay apuntel tines padi tobe, bass 
definitely 


quency amplifier, 
twice as good as the batte 
‘This improvement in operation was made 
possible by the more copious flow of elec. 
trons obtainable from the A. C. heated 
cathode, together with a rearrangement 
tnd change in pacing of the ele 

the tube. 


N princinle the sereen grid amplifier 
tube of either the battery or A. C. type 


is exsentially like an ordinary 201 tube 


except for the spacing in the elements and 
the addition of 


an extra element in the 


tion of a standard type tube. 
of course. that the action of any 
pends upon the flow of electrons sent ou 
from the heated filament or cathode. In 
the screen grid tube the addition of the 
sereen grid and the spacing of the ele- 
ments or electrodes makes the plate cir- 
cuit of the tae of exonptionally high 
resistance without materially reducing the 
‘effect of the grid voltage on the 
plate current. ‘Therefore, increas- 
ng the number of turns in 
the plate coil will greatly increase 
the voltage amplification of the 
Gireuit. Because of the lower re- 
sistance of the plate circuit of the 
ordinary 226 and 227 or 201A 
tubes, increasing the number of 
turns'in the plate coil would not 
prove equally effective, and in 
practice would not be possible be- 
cause of the difficulty with re- 
generation and oscillation effects. 
Placing a screen grid in the tube 
fn such a way that it will shicld 
the pats from the gid thereore 
accomplishes two very important 
results, First, it reduces the 
electrical capacity between the 


plate and grid and this greatly reduces 
the tendency toward oscillation. Con- 
sequently, all ordinary neutralizing meth- 
ods may be dispensed with, provided, of 
course, that the screen grid tube is prop- 
erly shielded. 

‘This necessity for guarding against 
oscillation is what cuts down the ordinary 
tube's. efficiency as a radio-frequency 

the sereen grid accom- 
ishes nothing more than to eliminate 
the capacity between the 
elements it will be a worth 
while improvement. Actu- 
. the screen 


Tait 1 are saeses 
the tube’s power to amplify 
signals in the manner al- 
ready mentioned. 


'N THE ordinary radio 
‘vacuum tube the flow of 
electrons is attracted to- 
ward the plate because the 
Iatter is at a positive volt- 
age. In the sereen grid tube 
both the plate and the 
sereen grid are at positive 
voltages, the sereen grid of 
the new UY.228 being nor- 
i ty-five-volt positive, 

d to the plate. 


iar construction of both the 
battery type and the A. C. type screen 

ch the control grid is 
Gece eit touted open tae top ot 


the tubes, is necemary to Keep the expec. 

between ‘the im arid and the 
plate ut as low a figure as possible. You 
rh from Figure 9 that the screen 
Bik lnverpene ote tab epoca 
plate and the control grid in such a way 
that the eapacity between the two is re- 
duced to almost nothing. In the ordinary 
vacuum tube where all the leads are 
Drought: out to the prongs on the base, at 
least half of the internal capacity of the 
tube is due to the capacity between the 
leads themselves. In the screen grid type 
the capacity between the leads is 
climinated by bringing the control 
Tead out to the cap on the top of the tube, 
and the screen grid eliminates the eapac 
ity hetween the elements. 


CONSIDERATION of these factors: 
wis su how tera 
prevent any between the leads 
‘outside of the ey The entire benefit 
conferred by the peculiar screen grid con- 
struction and the metal cap lead for the 
control grid would be completely lost 
for instance, the grid and plate leads from 
the tubes were so placed that there was 
capacity between them. 
The illustration of 
Figure shows the com- 
plicated construction of 
‘the elements in the new 
UY-224 A. C. type sereen 
grid amplifier tube. It 
ff this complicated and 
dellcate, ‘comtrantion 
which accounts for the 
ghee peice of the mew 
tiber At the left ie 
shown the complete as- 
sembly minus the glass 
tube. Next to it is 
shown the elements with 
the outer section of the 
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screen grid removed, exposing the sheet 
metal plate. The third view shows the 
plate removed, exposing the inner screen 
fd, while the view at the right shows 
the inner screen grid removed leaving 


only the control grid and the A. C. heated 
cathode element. The connection to the 
plate, the cathode, the screen grid, and 
the heater filament terminals are brought 
‘out to the five prongs on the base of the 
tube, which is designed to fit into the 


standard UY socket, ‘The control grid, 
‘as mentioned above, is brought out to the 
small metal cap, cemented to the top of 
the tube. 

In Figure 4 is shown a theoretical wir- 
ing diagram of an ordinary 227-type tube 
arranged as a radio-frequency amplifier. 
fand in dotted lines are shown the addi- 
tions that make the cireuit cor- 
reet for the sereen end type 
tube. 


grid type tube, it cannot be 
used in a regular circuit unless 
‘changes are made in the radio- 
frequency transformer. ‘The 
number of turns in the plate 
ccoil must be increased. If the 
sereen grid tube is used 


tube, the amplification ob- 


tainable actually may be less 
than that obtained from the 
27 or 201A tube, Thus if 
you attempt to revise the cir- 
cuit in a radio receiver you must, in 
audition to arranging for the new connec- 
tions to the tube, greatly increase the 
number of turns in the coil marked L in 
the diagram of Figure 4, below at left. 
‘To obtain the maximum results from 
the new screen gri 
tube it is necessary to 
pay particular atten 
tion to shielding. If 
‘you use only one stage 
‘of radio-frequency am- 
aged 
away with practi 
no shielding. With two 
oF more stages ex- 
tremely careful shield- 
ing must be resorted to. 
‘Theoretically, perfect 
shielding would inter- 
pose a metallic shield 
over the lead wires go- 
ing to the control grid, 
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and also to the plate terminal of the 
socket, in such a way that there would be 

capacity between them. 
Furthermore, the shielding tmist prevent 
capacity effect between corresponding 
leads in different stages. 

In a forthcoming issue of Porvtan 
Science Monty, probably next month, 
will appear a constructional article that 
will show you how to take full advantage 
of the amplification possibilities of the 

new sereen grid tube by 
means of practically com- 
plete shielding. 


HE current require- 

ments for the UY-224 
sereen grid amplifier tube 
are as follows: heater volt- 
age 2.5, cither A.C.orD. Cs, 
heater current, 1.75 am- 
Peres: plate voltage, 180 
volts: sereen voltage, maxi- 
mum’ 75 volts; grid. bias 


tube fits the standard UX 
socket, but it cannot be 
used in a set desi 
the 1714 tube. 
cause the UX, 
signed to operate at two and 
volts on the heater filament and if it is 
placed in a circuit designed for the UX. 
I7IA tube, where five volts are applied 
the filament, the tube wil 
once. The filament 
tube is one and a half amperes. ‘The 
plate voltage is 250 maximum, and the 
id bins voltage should be 

fifty volts. Tt is 

use 


possible, therefore, 
The UX-000 tube in. any 
receiver designed for the 


UX-1714 provided the fil 
ent current is reduced in 
voltage to two and a half, 
but owing to, the high fila: 
ment current it is not a good 
tube to use in a battery 
type set unless rate 
A.C. filament heating 
transformer is used to sup- 
ply the filament eurrent for 
45. It will operate 
with satisfactory results on 
180 volts on the pl 
Which ease the grid 
voltage should be minus 
thirty-three. ‘The plate current of 
UX-245 is thirty-five mils as compared 
‘of twenty mils for the 


er us: 
ywer tube in the last 
fication, the UX-245 


ing the UX-250 
stage of audio ampl 
tube is of no particular interest to you as 

ly using a tube having a 


greater power handling cap: 
new tube. ‘The same reasoning applies if 
you have a receiver ting a UX-210 tube. 
However, if you are considering the pur- 
chase of a new receiver, choose a set 
designed to handle the UX-245 in pref 
erence tothe UX-I71A. Of course, if the 
iver You are considering is equipped 
with two UX-I7IA tubes in a push-pull 
ircuit that is another story, for two 
UX-A71A tubes operating in’ push-pull 
will deliver more undistorted power than 
a single UX-245. 
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Timely Kinks for the Radio Fan 


Plugging in the Short-Wave Set 


How to Make a Simple Adapter Connection from an Old 
Tube Base—Current on the Farm—B-Eliminator Facts 


(NE of the siplentwoya boone. 
nect a ve receiver to 
Soecitgier nosseast oe ee 


to. make use of the audio am- 
plification in the latter. is to construct a 
special adapter plug which ean be placed 
in the detector tube socket of the broad- 
cnatreciver in place of the detector tube. 

‘This special plug can be made easily 
from the base of a burned-out tube. Wrap 
the old tube in several thicknesses of 
cloth, place it on the workbench, and 
break the glass with a hammer.” The 
function of the loth, of cours, i 
‘guard against flying glass. Remove from 
the base all of the glass fragments, as well 
fas the cement that held the glass tube in 
place. ‘To remove the fine wires at 
tached to the tube prongs, grasp each 
wire in turn with a pair of pliers and 
touich a hot soldering iron to the soldered 
‘connection at the tip of the prong. This 
will soften the solder and you ean pull 
out the wire, Replace these wires with 
the new leads which are to be connected 
to. the short-wave adapter unit, and 
solder them to the prongs. 

Since the prongs on the base are not 
marked, the simplest way to determine 
which is the grid prong, and so on. is to 
place the base over a socket and note the 
turkings on the socket which indicate 

ye connections. 


How to Use 32-Volt D.C. 


F YOU are located on a farm where 
Xue only source of electri current is 
that from the battery-operated farm 
lighting plant, there are two wi 
which you can use the thir 
current to operate the filament circuit of 
a battery receiver. 

‘The simplest and most satisfactory 
method is to tap into the battery itsell, 
three cells. However. if the farm 
lighting outfit is at some distance from 
the house this is not practical. because 
very large wire would be required to 
obtain the full six volts for your re- 
ceiver. Under such conditions the best 
method is to use the full thirty-two-volt 
potential with a variable resistance to 
reduce the flow of current. 

your recive iy of the standard five 
tube’ type, it requires a current of one 
and a quarter amperes. A. theostat to 
handle this current on a thirty-two-volt 
circuit should have a resistance of not 
less than twenty-four ohms, with a 
current-carrying eapacity of not less than 
one and a quarter amperes. ‘The simplest 
method of control is to connect. the 
theostat in series with the drop wire that 
‘you plug into the light socket. ‘Turn the 


if 


Always place the p 
socket with the #l 
the full resistance is 


will notice that practically all of 
resistance must be in the circuit whe 
jully charged and that the 


Special rheostats suitable for this service 


AB C’s of Radio 


FTEN it ix difficult to lo~ 

‘cate a mistake in wiring 

Feeciver after the work ix 
completed. You may check 
the actual wiring against that 
shown in the blueprint di 
fram a half dozen times with= 
‘out finding the error. And yet 
the fact that the receiver re 
fuses to work ix positive proof 
that something is wrong either 
with the wiring or with some 
piece of apparatus. 

IF you encounter trouble of 
this Kind, fold up the blue~ 
print and pat it away. Then, 
bn a large sheet of paper. make 
2 rough but accurate wiring 


diagram, "working directly 
From the receiver. eet | 
ont, the, (orteteal Deserta 


cheek it against the | 

argwine lengee i 
‘ery frequeatly, by means 

f this method, the mistake 


are sold by most radio supply houses. 
The same system, of course, ean be 
used on a 110-volt farm lighting circuit. 
A suitable sheostat for such service 
should have a total resistance of not less 
than eighty ohms and a current carrying 
capacity of one and a quarter amperes. 


B-Eliminator Condensers 


THE standard filter circuit of a 
nator three condensers are 
connected directly between 
e wire and the negative wire 
the first choke coil, the second 
the two choke coils. a 
ross the line beyond the 
choke evil. 
All of these condensers have a definite 
the filtering action of the circuit, 
in their 


its little action on the i 

effect on the final voltage produced. The 
larger the first condenser, the greater 
the final voltage and also the, greater 
the strain on the rectifier tube. ‘The size 
‘of the midde condenser ix of 


hum produced. ‘The larger the condenser, 
the less hum you get. ‘The size of the 
third condenser has some effect on the 
amount of I 
‘on the tone 


but has a greater effect 
wuality, of the signals. A 
I condenser here will not 
hum but will result 
in poor tone qui he third conden- 
ser acts as a storehouse for the current 
drawn by the plate circuit of the power 
tube and must be large enough to supply 
the instantaneous demand for relatively 
large amounts of current required to 


reproduce the low notes 


Solder or Binding Posts? 


S* PAR as operating 
‘cerned, it makes no 


results are con- 
lifference whether 
r with solder con- 
ing. posts 


have never tried a soldering iron seem 
takes longer to make sold 

ts ure fitte 

with soldering lugs this is not the case. 

Usually it takes less time to solder a wire 

to a lug than it does to for 

in the wire, remove a bind 


always more difficult to cut a picce of 
Wire to the proper length if you have to 
allow for loops at each end than it 

‘you simply have to make connections to 
ik soldering lug. 


“ 
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‘Dewion selected by the Kerseys for the home they plan ta build, Their problem ie 


‘Courteny The Home Guild nf America, Architect, 


Lining the Rooms of Your House 


A Wide Variety of Good Wall Materials Are Available 
to the Home Builder—An Expert Helps You to Choose 


‘ ‘OW can we talk about what we 
‘are going to do indoors?” 
tasked Mrs, Kersey. With her 
Inusband she was paying 
third visit to the architect 

office, getting his expert advice on plans 

for their suburban home. “Of course, it 
has been interesting to find out how the 

‘outside walls and roof should he made, 

and I've enjoyed it; but I'm crazy to get 

to work on the plans for inside. T want a 

white Colonial dining room, and the living 

room is to be oak with beams across the 
ceiling, ‘The kitchen is to he tan 


"to 80 fast.” 
oS aocaate 


Here now, dh 
the architect. 


inquired Mrs. Kersey. "They're plaster, 
they? And that's just—just—put 
"eit? 


ut it on air. So 
far, your walls are only'a frame of stude 
sixicen inches apart, and they have to he 
Covered with meting opt the plaster 
fon, ‘The question is, what is that some- 
Bag Tar You sons sles bor wo 
strength, and when its in'a thin sheet on 
fa wally it can'teven stand up by itself, Tt 
faa'taticky, soit won't hold on wood. The 
commonest way to put it on is to nail 
ra Tat are the ty a te i 
tance apart. and to spread a thick mixture 
tf plaster on them with enough force to 
shave sme of thre nlster 
that goes through wall bulge and’ droo 
down over the back, and when it hardens 
ivactsas'a hook that binds the plaster to 
the lath, ‘The same idea holds true for 
metal lath, but that is full of little holex 
and the plaster gets more of a grip. And 
metal lath won't burn. Another way isto 
fine the walls with sheets of matenal 
rous enough for the plaster to cling to: 
File threads of plaster work into: the 


RE you, too, planning to build 
ahome of your own? In this 
article, one of an entertain= 

ing series, an expert gives valua- 

ble advice on how to select the 
best materials to assure beauty, 
comfort, and durability. 


op 
ular Science Institute will be glad 
to help you solve it. Just write a 
letter to the Building Service. 
Popular Science Institute, 250 
Fourth Avenue, New York City. 


By ROGER B. WHITMAN 


ores, aud when they dry the plaster sur 
Face is there to stay 
“Wut what are your ideas about decora- 
tion? Tt'may be that in some rooms 3 
won't use any’ plaster at all. Are you 
Planning to finish with paint or with 


the bedrooms and in the 


iving room I want scenic paper in panels 
‘with moldings around them. and the rest 
of the walls painted. ‘The library shou 
he paneled in oak, I think, and of course 
the bathrooms should be tiled.” 

“That's something to start on. You'll 
want plaster under the wall paper, so we 
ean settle on how you want it put o1.” 

“Does it make any difference?” 

“Not in appearance. But there'll be a 
difference in cost, and in permanence. 


Wood lath will be the cheapest, but it'll 
move with the settlement of the house, 
and the plaster will crack. Metal lath 
‘costs more, but has much greater strength. 
Tomes in big sheets that are put on with 
the edges overlapping, and being steel, it 
won't distort enough to erack the plaster 
unless the settlement is much worse than 
it-should be. It should be used wherever 
there are expensive decorations as a sort 
of insurance damage—in_ the 

ving room, di 
trance hall." Wi 
use it over the 
thing is to put it in the comers. That's 
where cracking usually begins, and strips 
of metal Jath bent to fit will do a lot to 
hold things together. 

“But with any kind of lath you'll have 
to wait a couple of weeks or maybe a 
‘month for the plaster to dry, before you 
can decorate, and that's something to 
think about. ‘There's the chief advantage 
in using plaster board: you ean decorate 


quired Mr, Kersey, 
“What's that?” 


T'S plaster cast in, sheets at the fac- 
tory and covered with tough paper for 
strength, It's wide enough toatretch over 
three or four studs, and goes from floor to 
ceiling. Joints between the sheets are 
filled with special cement, and covered 
with paper-thin strips of perforated metal. 
‘The joint is 20 smooth that when i's 
papered or painted you can't see it. Plas 
ter bourd hasn't the strength of lath and 
plaster, but it ean be stiffened by giving it 
acoat of plaster. And there's a new ma- 
terial that'seven better. It's like plaster, 
Jout is much harder and stronger. so that 
fone coat will make plaster board or wall 

hoard as stiff as you could wan 
on NY zoU're, springing another new 
in Mr. Kersey. “What do 

‘you mean—wall board?” 
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You might call it artificial 
wood,” responded the archi- 
“It's made of wood 
fiber or some other vegetable 
fiber ground up and pressed 
into boards one eighth or one 
fourth inch thick and four 

fide. ‘The fibers run 
h_way, so there's 
‘Some. kinds) are 
compressed wahard they're al- 
‘most like wood: you ean nail 
them to the studs and have a 
finished wall ready for pacst- 
ng. They're nut 80 good for 
papering, because there's no 


and with pain 
mighty pretty effect that 
would be hard to beat 
*Otherkinds of wall board, 
not compressed so har. are porous 
enough for plaster to bind. to then 
‘They're put up with the same kind of 
nis as plaster board; strips of per- 
forated metal or insect wire bedded i 
jose porous wall boards are 
plaster I. They are 
wes, and. good 


idan, “That 
seep the wow 
than the others.” 


then, is 
the one thing of. Will you 
put metal lath behind the paneling in 
the library, too? 


it was anything else. It has the grain 
and the color, and you can get i 
ttern you wai 
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Put us down for that, then, and the 
downstairs rooms are all settled. 

How about the 
thought of having 


that tiled?” 
“No, I 
Kersey. “W 
Yes, ify 


responded Mrs, 

a put tiles all ove 
to stand the 
it's worth while. 
tile won't almorh grease 
d will keep 


‘dlikeit—if we 


% 


can afford it. Is there any- 
thing else we might use? 
“Ohyes. Any finish that's 
hard and smooth will do; 
something that grease won't 
cling to—enamel, forinstance. 
You “gil ae, craic 
but it's better to have 
‘something harder, You can 
make the walls of sheets of 
Cement and asbestos; that is 
hard as a rock. The sheets 
are nailed to the studs or over 
Plaster board or wall hoard, 
find they come already’ enam- 
eled and divided to look like 
tiles. You could use that in 


the bathroom, too; 
proof 


“By the way, 
put on? Are 


‘ : ns not Yo can't 
nail a piece of china, and that’s practically 
what tiles are. ‘There's a backing of metal 
lath and cement plaster, 
cemented to it, They are put on one by 
Have you decided on the color 
“I've been dreaming about it for 
ths. ‘The walls are to be dark gre 
shading through light 
the ceiling, 
of the ocean, 


10 look like the bottor 
With the bathtub hollowed out of a 
hunk of coral: I suppose?” the architect 
laughed, “But seriously, that should 
look: good, especially if you use tiles 
that are not « 
feet them 
shaded tones, to, avoid 
Any lange wall surface that’s the sane 
allover is uninteresting compared with 
fone that has high lights and shadows, 


scenic paper with painted surfaces be- 


tween, Don’t have those surfaces dead 
flat and of even colors. Either make 
them rough, or stipple them in two or 
three colors to give texture and inter= 
‘est. But don’t go too far the other way. 
Don’t make the walls so rough or of 
such staring colors that they kill every- 
thing else. 
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, Newest 
Household 
Devices 
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OES some partof 
housekeeping 
cause your wife 
worry or drudgery? 
Maybe she needs one 
of these inventions. 


‘A convenient kit for han- 
‘ho et filing baby's bot 
tien Te hols seven, ster: 
Kites thee all st once, snd 
wipperts them for" filling. 
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Your Motorized Workshop 


How to Use It Expertly in Making 
Footstool or Other Small Pieces of Furniture 


HEN I was a boy of fourteen 
it was a treat for me to 
my chum’s home workshop 
and try my hand at turning 
some simple “whatnot” on 
a homemade foot-power lathe. Today 
ny splendid small woodworking ma 
chines are available. All one has to do is 
toturn onthe electric switch to experience 
the expert's joy of creating beautiful a 
useful things from wood. 

Tt is my purpose in this and following 
articles to show the amateur how to make 
eautiful, useful, and substantial pieces 
of furniture almost entirely with the 

notorived home workshops, and do it 

re easily and accurately than by han 
‘The first project, a footstool of Colonial 
design, allows a variety of machine 
operations to be learned. Obviously, any 
similar small piece of furniture will in- 
volve the same methods. 


fan excellent 
sible parts, al- 


‘How to hold the rails (sidepieces) when ut 


tine them to exset fength on the circular sam 
thor 


dh other woods such as birch or 
le may be substituted and stained to 
iahogany. if desired. 

Step No. 1—Getting Out t 
the Rails. On the circular saw ent the four 


handle. them” on” the ‘pla 
Whitewood will serve for ther 
to be covered with upholstery. . 
face smooth and true and mark it 
with an X on all pieces to indicate the 
working face. Hold this face against the 
planer fence and joint (plane) one edge 
pies fees to (pee san ee 
should be marked with an X to identify 
it as the working edge. 
{n the circular saw bold the working 
cae against the fence and ip al pies to 
‘width of 24gin. (>in. being’ allowed 
fer pling). "talker cok tho four 


By WILLIAM W. KLENKE 
Author of Art and Fiducntion in Wood-Turning 


AC 


ERY is remaking all 
our home workshops, 
More than anything else, the 
introduction of compact, ef 
Selent. and reasonably priced 
woodworking machines has 
helped to popularize the hobby 
of making things with tools. 
Why? Because machines lend 
new 2est to the work, they 
take away the ed 
they make it for the 
| beginner as well as the trained 
| eraftaman to turn out satin 


Klenke will demonstrate 


| detail how to operate both, 
individual 

the cour~ 

teay of various manufacturers, 


hhe will illustrate 
many machines that 
been approved by the Popular 
Science Inctitute. 


a Colonial 


picces (if necessary) to the thickness of 
Sjin. (in. extra for planing). Now cut 
cone end of each piece square. Adjust the 
guard to get each pair of pieces exactly 
‘same length, and cut the other end of 
each. Plane the remaining surfaces. and 
fcdges smooth and true on the planer. 

Step No. 2—Legs. Draw and cut, out 
aan accurate cardboard pattern. Use it to 
tuark the wood. To avoid splitting, bore 
¥4-in, holes for the handles or cross 

pindles before sawing the 
the fig saw cut the design of 

ng just outside the lines. Be sure 
to make “safety” cuts in the waste stock 
where necessary to avoid having to back 
‘ut the saw at acute comer curves and 
perhaps cause the blade to break, 

‘Step No.si—Spindles, ‘The stock should 
ben % by 144 in. this allows ¥4 in, for 
truing up on the lathe. Locate the 
of each end by drawing’ diagonal lines 
Bore small holes to receive the points of 
the lathe centers. Rough the corners off 
with a gouge and then turn to the largest 
diameter. Next cut down a short distance 
to give the exact length from shoulder to 
shoulder—8 in. ‘Turn the spindle to 
Sesign and sandpaper it in the lathe. 
Turn the dowels at the ends to exactly 

in diameter and 1% in, long, and 
at you cut the work free, round up the 
ends with a small skew chisel. 
oF Sand papering. On tek 
smooth all flat 
x curves, For co 


Cutting ne ofthe footstont tes 
fon the jig saw. Mote the rod 
find acjutabte foot which holds 
‘Sown the stock ‘ow the table 


One face ofeach piece is planed: 
{he thin face eld agaist the 
{ence or guide of the planer and 
‘Soe ge is Jointed (made trie) 
own at the left The poste 
on of the hands is important. 
x - 

‘he wood and covers the cutter. 
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diameter and fasten a sheet of N 
‘sandpaper to it 

Step No, 5—Joints, Locate accurately 
all centers for the dowel holes- 
each end et be of petal Pod and 
corresponding holes in the legs. Iby means 
‘of the lathe and a chuck, bore all the 


‘ep Now 
fitting of all parts between clamps but 
trthut glue. "Mark the Jolnts of tating 
members No. 1 and No. 1, No. @ and 
No. % and so on. Two sparta gluing 
operations are necessary. First glue the 
ong rails and legs together. rr 
op, of eng a une —o Orr. avoid 

ruising the legs. plenty lue into 
the holes and'on the dowel pins: then 


Step No. 7—Cteaning Up, Remove 
excess glue with a sl 
wherever possi 


all 


rp chisel, cutting, 


parts with 
paper. rubbing with 


ahopany water w 
i te dh 


and dissol 
‘or obtain ap 


lamp the work together lightly. Use 
‘only a liquid glue of the best quality or a 
tested brand of flake hide glue. Sight 
across the legs for any twist." Allow at 
Tegra foc the el td 

Next assemble the project completely, 
being sure that all four legs rest on a true 
surface, that the frame is square, and 
that the tops ofall rals are inline. itis a 
good idea to have some fine sawdust on 
hand when gluing to sprinkle over the 
glue that oozes out: this will absorb it 
sufficiently. to allow it to be peeled off 
Tike gum immediately afterwards with 
chisel. When the glue has set, glue the 
corner blocks in place 


dye of first-class quality. Use liberally 
fand ‘et it dry. Brush’ on ‘very. thin 
‘white shellac ‘and sandpaper when dry 
with No. 00 paper. Apply two coats af 
paste wood filer, following the directions 
tn the can, Allow at least two full days 
{or the filer to harden. Apply three 
thin coats of white shellac, rubbing each 
coat when dry with No. 00 sandpaper 
fd the Tast coat with crude oll (or 
‘machine cil) and finepumice stone pow 
Ifyou have a spraying outfit, spray clear 
lacquer om instead of shellac. 

“The selection of a covering and the 
method of applying ‘the upholstery is & 
inatter of individual choice. 
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‘You can duplicate some of the finest effects of professional decorators by pane: 
ng your living room walls with apecally prepared and ealy applied matings, 


New Ornaments for Your Home 


Ways to Use the Ready-Made Carvings and Moldings 
Now Available for Walls, Woodwork, and Furniture 


By BERTON ELLIOT 


IATEUR decorators now have at 
their disposal a wide variety 
ornamental carvings, moldings, 
fand relief decorations. These have 
heen placed on sale in many of the larger 
paint stores and painter's supply. houses 
throughout, the country, as well as in 
sone of the more up-to-date smaller 
paint stores. 

Applied carvings have been used in fur- 
niture factories for years, and relief 
decorations have been employed to a 
considerable extent in public buildings, 
clubs, and fine residences. | Ready-made 
decorative materials of this kind, how- 
ever, have never before been generally 
avaliable to the home decorator. 

‘This form of decoration, which i new 

home owners, provides thickness 

in addition to length and breadth and 

therefore gives a depth and richness of 

ance that cannot be obtained 

through flat surface decoration. Tt pro- 

duces high lights and shadows with their 
‘ever interesting and changing effects. 

‘There are two distinct types of relief 
ornaments on the market. One consists of 
alae sel ennui cere 
tended principally for use on furniture, 
hut used to same extent for adding deco. 
rative touches where needed on door 


panels, wood trim, and other architec- 
tural surfaces. These are generally made 
from some wood composition, 

‘The other type consists of larger de- 
signs for wall and ceiling decoration. 
‘Some of these are cast from various com- 
positions, but a newer form, made of 


weight, ease of application, and reason- 
able price. 
‘Wood composition carvings and mold- 


of designs covering 
of furniture 
decoration, including panel centers, key 
plates, knob plates. post aprons, and 
‘comer pieces. Wreaths, baskets, vases, 
urns, floral groups, garlands, and rosettes, 
are among the patterns m 
offered. These are handled i 
me Way as transfer and stencil decora- 
tions, except, of course, that their use 
precluded on table tops and similar ph 
The color treatment may be obtained 
in various ways. Where used on painted 
furniture the carvings may be, finished 
in the trim color of the piece being deco- 
rated —colored free-hand with an artist's 
brush, wiped off in polychrome effects, 
dusted with bronze powder, or antiqued 
with brown pigment. 
Applied carvings are still better adapted 
foruseon stained (Continned on page 124) 
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This Model Flies Straight Up 


How to Construct a Small Rubber-Driven 
Helicopter of New and Improved Design 


to take off and land from the 
same spot without any run what 
soever, but with relatively little difficult 
‘you ean build a spectacular fying 
of a helicopter, as this type of ship is 
called. 
Mun-carryingt helicopters, of course. 
ctually risen from the ground 


OU may have to wait many years 
to see large airplanes that are able 


‘you build and experiment with the sur- 
prising little model shown in Figs. 1, 2 

43, you may discover some principle 
vhich, if adapted to a large helicopter, 
would make it, more practical. 


miinute helicopter, you can construct the 
carlier Penaud model, if you wish, by 
ecg ule ol at he bot ofthe 
‘and eliminating the set of propel- 
lers fastened to the body. leaving only the 
‘one propeller mounted on the shaft. Ine 
deed. you will have a better helicopter 
model than the Wright brothers bad. as 
your Penatid model will be of the latest 
materials—balsa wood, ambroid type 
cement, selected rubber strands, and 
‘The half-minute helicopter has made 
rapid progress in the way’ of records. At 
the time this article was written the 
official record stood at thirty-seven sec- 
onds. Unofficially. a flight of forty-one 
seconds has been nade. 
‘As the propeller mounted on the shaft 
rotates in one direction, a torque is 


By VINCENT JOHNSTONE 


produced in the opposite direct 
the Penaud this torque was taken 
mainly by the flat sail surface: but in 
i half-minute helicopter the problem is 
uet by allowing the body to rotate with 
‘set of left-hand propeller blades, which 
lure attached to it. ‘opposed blades 
produce lift as well as counteract the 

the arrangement gives greater 


= 
[elicopters are rather unstable You 
will noe this tobe tre with Your inde, 
especially if you build a two-blade pro: 
ler for the shaft (Fig. 2), for at the 
Instant when the two sets of blades are 
parallel to each other the helicopter 
Toses ‘its stability: but, of course, it 
recovers as soon as 
the sets of blades 
separate. If you build 
f@ three- or a four- 
bladed propeller for 
mounting on the 
shaft, you will over- 
come most of the 
wobbling. 


HE. helicopter 

model's i 
most important. 
sure th ou sake 
YOU pro lew 
extremely lights in 
fact, almost paper 
thin. Light weight is 
‘one of the main keys 
to the success of the 
machine. 

‘The materials 
needed are $ or 6 
po balsa 35, thik 
by 1M by 3% 
(triangular) for pro- 
peller blanks; 2 pes. 
fa by 3% by 83 in. 


Bes He by 3 by in 
pes. in. square 
pe. No. 8 plated music wire 
for making S-hooks, bottom hook, and 
propeller shaft; and. 3. small washers. 

‘The body is made of two thin balsa 
veneer pieces, as illustrated, with eross- 
pieces of the same material at 1%-in. 
Intervals, You should see that the parts 
are well cemented together. The two 
nals are joined with pivces of balsa 
thick, which are slightly rounded off 

‘A small brass washer should be ce- 
ited to the very center of the top 
iece-on the outside to form the bearing, 
The bottom piece is. provided 
hook cemented at the center 
weezers are handy for inserting the 
Schook in place if the motor is wound 
with an egg-beater winder. 

“The propeller blades ali can be made 
alike if you wish. ‘They should be cut 
from triangular blocks of balsa 3¢ by 1 
by 33 in. and carved in the ustal 
ner, except that two (oF three oF four, ay 
the case may be) are right-handed and 
two left-handed. The blades of ‘the 
propeller operated by the shaft shoul 
rise at an angle of about, 15° ax shown, 
Use a Sein. eube for the hub of « four- 
laded propeller and a Sjcin. triangular 
Inlock for one with three blades. The shaft 
should be slipped in place loosely and the 
propeller balanced. 

‘The blades which are fastened to. the 
ached at an angle of 15° 
ine—ane blade to one side 

(Continued on page 217) 
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What Is Science? 


JOME people still associate the word seience with musty 
tomes full of involved mathematical formulas, read only 
by bosectacted college professors. Actually, however, 
any book that deals with facts or principles is just as 

ayn weak of eoeeee ee iin os oe oan 
tume devoted to the Einstein theory. ‘The word science, as the 
dictionary defines it, means knowledge of principles or facts. 

‘According to that all-embracing definition, anything outside 
the realm of pure imagination must necessarily be science. 

Science is, therefore, the fountainhead of all human progress 
—of all human art—even of all human thought. “Foe progress 
involves the use of knowledge and facts, art has to do with the 
skillful handling of materials which are the products of know!- 
edge, and even the wildest flight of the imagination must, at 
Teast, have had a starting point in fact! 

In this issue we are starting a new department which we may 
truthfully say is almost pure science. Its filled with new facts 
curious fucts—and above all with interesting facts. Turn to 
the Porutan Science Scrap Book on page 37. 


Making Stamps Stick 


EADERS of Porvan Sciesce Moxtuty, as a whole. 

play a keen interest in mechanical whys and wherefo 
‘They want to know what makes the wheels go round. And 
when the wheels stop, they want to know wh 

‘This analytical frame of mind is shown in a letter from 
reader who found out why. Having noted, he writes, recent 
adverse comments in the newspapers regarding the poor stick- 
ing qualities of postage stamps, and having had some trouble 
of the sort himself, he studied the problem and came to the co! 
clusion that the trouble is with the user and not with the gum 
oon the stamps. ‘They fail to stick, he explains, because they are 
not properly applied. ‘The averaze person licks the stamp and 

by removes the gum, whereas if the envelope is moistened 
aand the dry stamp pressed on it, the stamp will stick so tightly 
that it cannot be removed without tearing. 

‘Whether a stamp sticks or not may seem to be a small mat- 
ter, but who can tell when a loosened stamp may be the direct 
cause of a severe financial loss or, pethaps, result in upsetting 
the most earefully laid plans? 

‘And the chap who will take the trouble to find out why his 

stamps don't stick is also the fellow who finds out why 
is car stopped and fixes it himself, instead of spending a good 
portion of his week's salary for a tow-i 
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The Most Useless Thing 


ADUDST, whisting, machines and ashing lectricl_appe- 
ratus at a recent science exposition in New York City, a 
jew ounces of grayish-silver metal fashioned into rods and 
plates occupied a special glass case in one exhibit—unques- 
tionably the most useless thing at the show. It was the newly. 
ebtained metalic element clumbium.” for which no Use Is 

Although the metal, first found in a rare Massachusetts 
mineral, was discovered more than a century ago, last February 
there were only fourteen grams of it in the world-—enough to 
make one disk a little larger than a half dollar! 

But today, thanks to a new refining process devised by Dr. 
E. W. Balke, a chemist for a Chicago chemical and metal man 
facturing concern, twenty-five pounds of colum| 
existence. ‘The question is: Was he wasting his company’s 
time and money to obtain a useless metal 

‘Useless? Science knows no such word. Tt thinks of helium, 
‘an unwanted gas until someone thought of filing airships with 


it; or argon, a “white elephant” until the introduction of gus 
filled electric lamps; of neon, a worthless rarity once, that today 
fashes a searlet message from thousands of advertising electric 
signs throughout the land. 


‘Columbium useless? Chemists will find a use for it. To 
morrow it will join the ranks of the myriad products that make 
life better for you and for me. 


It Won't Be Long Now 


fOIRE silk cushions and upholstery in cheerful colors 

mounted with the ewner's initials are charmingly’ appro- 
vat in this unique plane interior” ads 

caption appeared recently beneath a photograph af 

Juxurious plane cabin in a New York newspaper, And on the 
‘woman's page, surrounded by the latest skirt-length hints from 
Paris, recipes for brand-new salads and desserts, and advice on 
summer care for the baby! 

‘The innovation is significant. When automobile manufac 
turers began to concentrate on upl 
other trinkets and accesories for their car interiors, the day of 
universal motoring was upon us. Women, as everyone knows, 
are the buyers of the nation; at any rate, they are the power 
Ivchind the buyers’ thrones. ‘The fact that airplane manufac- 
turers are beginning to consider their tastes and preferences 
sture sign that the day of the family plane is nearer than most of 
lus suppose. 


They Are Saying — 


“PRADO going 1 produce a superaniversity in the United 
States that will be the greatest educational and 
institution in all history.” 


‘Science, you kno 
aes 
wwe four-motor es. 
“Man, rather than vermis 
$205. GDF Shier W. Wyane, Health Commistioner, New 
T believe in Spinoza's God, who reveals himself in the 
orderly harmony in being, not in God who deals with the facts 

und actions of men.""—Professor Albert Einstein. 
“Sleeping is something to be learned, just like swimmi 
‘Dr. Edmund Jacobson, University of Chicago 


fery sane,mnan knows that commercial air transport. has 
a real future."—Elisha Lee, Vice President, Pennsylvania 
Railroad. 

“If the earth should move far from the sun, rain would cease 
‘and conditions might be so changed as to make life impossible.” 
“Dr. William Bowie, U.S. Coast and Geodetic Survey. 

“AL thepresent Lime heredity is not considered of importance 
gg cause of cancer.” Dr. Shields Warren, Palmer Memorial 

“It would seem that Nature made every possible mistake 
before she reached her greatest achievement—man. Or per- 

pe some ould ony ber word, isa f all”——Dr. Arthur 

ington, C iniversity astronomer. 

“The time has passed when men are lured by the hope of 
finding great tracts of land in the region of the North Pole.” — 
Peter Freuchen, Danish explorer. 
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Thsist 


that your car 
be | 
HOUDAILLE | 


equipped 


— 


Houdailles are not in the experimental stage. 
because ** They are the result of 27 years of experience in 


building the hydraulic shock absorber which is now she 
world's standard of comparison. 


because ++ Houdailles are easy to adjust. 


Houdaille’s double or balanced piston assures 
Decatese « «semen Sea es Pecan? 


‘Thee Xap vs he stmt repens oe Houdaille’s patented reservoir automatically re- 


Sinerinarmishiprereimwticic: ~— DOCAMUSE . plenishes the fluid in the working chambers. 


‘te the nerd of pki the Imeranene pint Nigh wrking 
of he lal armen 


Houdaille’s patented air vent allows the escay 
because... of gos and alr from the working chambers. Pluid 
mixed with air or gas changes viscosity and ina hy- 
draulic shock absorber causes loss of resistance. 
Houdailles have been selected ow merit by the 
because. cagincers who build Lincoln, Picree- Arrow, Gus- 
ningham, Stearns-Knight, Jordan, Ford, Nash Advanced 
Six, Chrysler Imperial, Studebaker President, Graham- 
Paige and many European cars. 


Your car dealer con supply Hoxdailler 
HOUDE ENGINEERING CORPORATION, BUFFALO, N. Y. 


wttr..... HOUDAILLE 


tition aac pyyryaaullc SHOCK ABSORBERS 


bash > 


Jostarencitwaebuny fora few minutes, 
By Jinks" he exclaimed. "Looks 
to me at though you'l come close 
10 Junutying the entire var expen” 
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Dollars Your Car Can Save You 


By 
MARTIN BUNN 


N ARGUMENT between two 
customers that threatened to 
develop into a regular fight wax 
in progress just outside the Model 

Garage. Gus Wilson stood it about as 
as he could. 

fey! You guys outside there!” he 


shocied, lange oo Us aie of's cone 
venient pail with a monkey wrench to 
emphasize his remarks, “Isn't it hot 


‘enough around here without you two 
‘milling all that extra hot air? Joe, see if 
Jou can't shoo "em away.” 
he Model Garage dad the fosBtcepng 
t ti ping 
member of the fre, went to the rescwe, 
“What's it all about?” he interrupted 
‘as, pencil in hand, he confronted the two 
argumentative gentlemen. 

“Ted, here, is shooting off a lot of bunk 
sbout bow his car does cont him any 
thin * said one of them. 

t bunk, Mac," protested the 
other, “I know what tm talking about. 
Don't I pay the 
“Just arguing ‘won't get you any- 
where.” said Joe. "Why not do a little 
ring and see how it comes out in 
and white on paper? If T under- 
stand you right Ted, here, is soninien 
that his car \'t eost him anythis sing to 
run, while you, Mac, claim that’s a lot of 
Spplesauce and that your ear is running 


‘you straight to the poorhouse. Is that the 
sof it? 


Ask Gus—He Knows 


EEPING 
‘clutch 
ie bad 


throw -out bearing, and every 
Int juss te pedal dove 
‘and the 


to do starting the ear int 
regular manner without giving 


‘They'll list a lot longer if you 
don’t “ride” the cluteh. 

Don't have your motor roar 

when you let inthe clutch | 
tart the car. The slower 
‘motor is turning over and 
he more carefully you let in 
the cluteh, the less the wear on 
cluteh fi 

Remember that the clutch 
is the link between the motor 
and rear wheels. It has to 
stand the gaff every time you 
{5y,te Jump from nothing to 
fall speed in no time at all. 


and haveit, too, you know, That's —* 

st a minute, Mac, Joe broke in. 
Let's settle this thing on paper— 
with chin music, You've both got t 
same kind of ear and you! got ‘em abs 
the same time, 60 we ought to get some 
| ee interesting figures out of this, 

Jet's get Mac’s story on paper first. How 

do you figure your car's making your 
pocketbook so limp? 

“It's as plain as the nose on my face,” 
Mac asserted, subconsciously scratching 
that rather prominent feature, “I drive 
about six thousand miles a year, and 
sou've told me before that it costs at 
least eight cents a mile to operate a car 
Tike mine, ‘That makes four hundred and 
ighty: dollars right there. 


LL right, ve got that down, 
Joe as he noted the figure on 
“Anything else you ean 


“Lats,” grumbled Mac. “Every time 
i mit for ee cen Se a 
some people to go with us, and I get stucl 
for dinner for the erowd. Every time I 
drive to a show in the city there's a park- 
ing charge added to the cost of the tickets. 
‘we've got the ear we don’t have 
to take the last train home and that means 
wwe go to some restaurant instead of raid- 
ing the ice box after we get home. 
“Then we wouldn't belong to the 
country club if we didn’t have a car to go 
back and forth, (Continued on page 120) 
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Says: 
ince the vacuum tube is the heart of any 
receiving set we are naturally very exacting 
in choosing tubes for the testing of AMRAD 
instruments. Our experience has taught us 
that RCA Radiotrons give the best results. 
Consequently we recommend their use in 
all radio sets bearing our name.” 


tera 


The widespread endorsement of RCA Radiotrons by makers of 
quality radio sets is your assurance that they will give you finer 
reception. Ordinarily they should serve you faithfully for a year 
of average use. After that a brand new Radiotron should be 
placed in every socket. This complete reequipment is wise be- 
‘cause worn tubes are a drain on new ones. 


RCA RADIOTRON 


RADIOTRON DIVISION 


| 
| 
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Novel Mount for a Ship Model 


The Hull Appears to Be Afloat 
Yet the Underwater Part Can Be 
Examined—Short Cuts in Rigging 


ACTICAL way of mounting 
ivided-hull ship model is show 
n the illustrations at the right 
Figure 1 shows the upper part 
ip resting on a bookease top i» & 
nodel. In ig. 2 is the sai 
‘or underws 
portion, attached, and with a I ia. thick 
luminim plate interposed between {he 
I sections. This plate may 
wed if the model is to 
‘as a full-hull model. An 
um “sheet when slightly 
shed has the effect of till 
Wand the int 


in position, conceal the front 
‘of the underwater 


iy not the ease wh 
the sails spread and at 
time reveal the fll hal 


is easily done, 


ERS 


REAR view OF SAIL A 
GTACHED 10 YARD) 


INES ON BACK OF SAIL 


FRONT VIEW OF SAI 
(peeve FRR AN) 2 


OFT COPPER CABLE, 


STRANDS 
spinor 
SOSSEr} 
wee 

IMITATION SPLICES ge SES pa 


Method of attaching sails so they can be 
eaily removed, suppestone for Wire anne. 


aA antes 


fp 


4s they are not permanently fived in place. 
‘A shipshape way of getting sail on 
model and also some suggestions on the 
ire standing rigging in place of 
trated at the left. 
, rit; the yards om all shi 
(including the clipper ships. except the 
very old ones) were provided on the upper 
side with stout iron rods called. “jack. 
to which the sails were attached 


ies fine oF rope yarn. Tn 
this model a straight wire with bent ends 
is made, and the sail attached to it by 
seizings of thread spaced as shown. 
“The wire jackstay with the sail at- 
removably fastened to the yard 


nails. ‘The blocks for buntlines are 
to the jackstay. 

‘The fastenings of braces. lifts, and foot- 
ropes to the yard is made clear in the 
illustration. ‘These rigging parts, as well 
as all shrouds, backstays. and headstays, 
may be easily made (and set up) from 
strands of small, soft copper cable. or 
cable laid up from fine copper wire. This 
cable is easily untwisted, and part of the 
strands, when retwisted into smaller cable, 
may be brought to the correct proportion 


by twisting the ie on itl. 

Another use of wire small cotton 
covered magnet wire, dyed brown—is the 
making of neat hand coils to be hung on 
the belaying pins, 

‘The bolt ropes on the sails and all run- 
ning rigging should be dyed brown. A 
‘good effect of weather-beaten canvas may 
be produced by dyeing the sail faintly 
with a small pinch of black textile; 
solved in water. 


‘Tops. Crosstrees, and Blocks 


N BUILDING two models of the 
Sovereign of the Seas from Powutan 
Scuesee Moxtany Blueprints Nos, 51, 
58, T made use of several ideas 
tat ther readers may fel useful 
‘or the tops, erosstrees, and caps, 
tyes wei soee sewenoey font’ tat 
ilued two pieces together so. that the 
rin of one ran at ight angles to the 
grain of the other. After the glue had 
hardened, I cut the shapes out with a 
coping saw and rubbed them down to the 
proper thickness on a piece of sandpaper. 
‘The blocks were made from the hard, 
close-grained wood of a ten-cent 
folding rule, After drilling the wood, 1 
whittled each block with a sharp knife, 
leaving it on the piece as long as possible. 
‘Some of the blocks were little larger than, 
an ordinary pinhead.—T. C. Moxnis. 
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Why puta 


FALSE-FACE ON YOUR HANDIWORK? 


ARE you proud of the things you 
make of wood? Then why masquer- 
ade them under a coat of paint or lac- 
quer? If that desk or table or book- 
case is worth making at all, it's worth 
the finest finish you can apply 
Johnson's Wood Dye, which makes 
the full beauty of the wood itself a part 
of your handiwork. 

Johnson's Wood Dye contains no 
pigments. It leaves no muddy scum 
when it dries. And it goes on without 
streaks or laps. The colors are true 
and clear, and they sink deeply into 


JOHNSON’S 
WOOD DYE 


the wood, giving you a finish as per- 
manent as the wood itself. Instead of 
a false-face you have the genuine thing 
the wood itself, in all the charm 


with which Nature endowed it. 


Our manual on professional wood 
finishing, showing you how to 
obtain the brilliant finishing 
effects you see on fine furniture, 
will be mailed to you free on 
request. Just send coupon. 

S. C. JOHNSON & SON 


“The Interior Finishing Authorities 
Racine, Wisconsin 


Seeeccccccccosccosooccocooooooes 
S. C. JOHNSON & SON, Dept. (PSM 8) Racine, Wisconsin 

Gentlemen: Please send me without charge your manual of 
professional wood finishing. 


Name. 


Street... 


Gin. soe State, 


Co eeccccccccccoccosoooossesoosee 


Helpful Ideas for the Car Owner 
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A Handy Floor Board Tool Box—Fitting the Piston 
Rings—Ingenious Indicators—Locking the Gas Tank 


Mig. 1, How to construct an ingenious and simple 
‘oor board tool bex trom an ‘nary bed pace 
NEAT and simple floor board 
tool box made from a bread pan 
inshown in Fig. 1, ‘To install, cut 
‘out a piece of the floor board 
witha keyhote saw. Underneath. the 
‘opening nail two strips to form a supy 
forthe piece you have sawed out eich 
will be the cover of the box. ‘To this strip 
fasten four angle iron pieces set as shown, 
in the drawing. 

If you use another kind of pan—fo 
stance, one with straight sides—it_ will 
be necessary to rivet or bolt the sides of 
the pan to the angle iron pieces. ‘The 
tool box ean be located at any point where 
the play of the springs will not cause any 
part of the running gear to hit it. An 

fantage of this type of tool box is that 

concealed by the floor mat and con: 

sequently there is little chance of the 
tools being stolen, 


Stop Light Indicator 

TS common method of hooking the 

dash light in series with the tail-light, 
using three-volt bulbs at each point, 
works nicely with the tail-light. but the 
system does not work with the stop light, 
which uses a much more powerful bully 
for no one warits a large bulb shining 
from the dash. ‘The wiring arrangement 
shown in Fig. 2 
inates this 
iffculty. A 
one-and-a-half- 


sroP Loi 
wire 


Fig.2. The prise winner—the arrangement ofa novel 
Aatilight indicator that tells condition of stop Tae 


Ten Dollars for an Idea 


James Pesck, of Chicago, I, wins 
this month's $10 prize for his sugzes- 
tion for a stop light indicator, shown, 
in Fig. 2, in lower left-hand corner of 

= Each mouth POPULAR SCIENCE 
Siow rrarde $10, in addition to 
regular space rates, for the best idea 
sent in for motorists. Other contribu 
tions used are paid for at usual rates: 


Fig. 3, A tin can with top and bottom removed aids 
sling ew piston Flags into platen ‘grooves, 


volt flashlight bulb is connected across 
the wire that leads to the stop light from 
the stop light switch. When current 
flows through a wire, there is a loss in 
voltage which can be read by means of a 
voltmeter connected at both ends of the 
wire. ‘The flashlight bulb requires very 
little voltage to make it glow, and the 


‘drop in voltage in the wire leading to the 
ight is sufficient to operate it. ‘The 
hheauty of the system is that if the stop 


tht bulb burns out the flashlight cannot 
ht, but if the flashlight burns out it 
Fill not alfect the operation of the stop, 
ight. 


Installing Piston 


REx th simplest ways to ft piston 
ings to the grooves of a piston is to 
take a tin can slightly smaller than the 
diameter of the piston and cut away the 
bottom and the top and slit it on one side 
Slide the rings on to the can, as shown in 
Fig. 3. Push the can down over the top 
of the piston until the edge of itis at the 
edae of the lowest ring groove. Slide one 
of the rings down into’ the groove. Pull 
the can back to next groove, and so on. 


Spark Time Indicator 


‘TIS difficult to locate the exact point 
at which the contacts in the timer 
break and thereby cause the spark in the 
eilinder, You can, however, wit 
electric light bulb, a shown in Fig. to 
get an absolute indica 
moment when the contact 
terminal of the bulb is wired 
the battery and the other to th 
of the coil that is connected to the timer. 
When the contacts are closed the bulh 
will light. When the contacts break, the 
bulb will go out. 
‘This method of timing or checking the 
ion system is one which will be found 
lpfal not only to the garage mechanic 
but to the: who works on his own, 
we. Tt does away with 
uesswork, and hecanse of its simplicity 
of pers rable time on 


tion of the exact, 
ks One 


Locking Your Gasoline 


GASOLINE thieves will be foiled by 
the fuel tank eap lock shown in 
Fig. 5, This is an ordinary small cabinet 
door lock which should be riveted, or 
serewed and riveted, to the under side of 
the tank cap. Make sure that the lock 
does not project far enough to interfere 
‘with placing the eap on the tank. Mark 
where the bolt of the lock comes when the 
‘ap is ight down and eut a slot in the ine 
side of the opening into which it ‘may 
drop when the key’ is turned. 


Fig. 5. This fuel tank cap lock ia an ordinary small 
‘door lok riveted or screwed in place under cap. 
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MEASURE —“y 
YOUR KNOWLEDGE 


10, How do muscles exert power! 
11, Whatare2crayet 


imefene ee 
45. What isthe brain made off 


17. Why Ie front more likely on « 
7 Mand Righttna'n 


cor 


20. Wi 
pe 


 wueses 


POPULAR SCIENCE MO? 


Try this Yardstickg=™ 


SEND NO MONEY 


fone tole eee, 
on. Ifwithin 10daysafter you 
Teeeive the book and magazine 
‘You decide that you are not eat- 
Isted in every particular, you 
‘ay return them,and your ene 
tire payment wil be refunded 


on: Covid any otecbe Carer? 


HLY 


E 


'VERYBODY is talking about the famous “Popular Science 
Questionnaire.” Doctors, Lawyers, Professors,College Grad- 
uates and thousands of others have tested themselves wi 


this 


Questionnaire. In the panel is the list of questions of which the 
Questionnaire is composed. How many of them can you answer? 


Like an Old-fashioned 
Examination 

May we ask to make this 
test carefully, reading thequestions 
slowly and giving thought to each 
‘one? When you cannot answerone 
‘satisfactorily to yourself, put a zero 
(©) beside it. 

‘On the other hand, give yourself 
credit of four (4) for each satisfac- 
tory answer. Then when you are 
through, see how near you have 
come to making a mark of 100, 

This is like an old-fashioned exa- 
mination, but you will find ic fas- 
costiog, ‘The questions all have to 
do with the wonders of the world 
we live in. All can be given quick 
and straight forward answers by 
any person of education. 

All of the questions in the fa- 
mous "Popular Science Question. 
naire” and many hundreds of 
‘others, have now been answered, 
for the first time, in one book 
‘Tue Pocxer Guine To Science. 

All thae you probably ever will 
want to know about science is told 
in this one 284-page book that will 
fitin your pocketor graceallibrary 
table. Curiosity-satisfying facts 
about theworld we live in aremade 
instantly available to you in simple 

guestion-and-answer form in 
‘Tue Pocker Guipe To Science. 

You are assured of the ac- 
curacy of the answers in THE 
Pocxer Guine to Science be- 
cause it has been edited by 


iy and without ques- 


POPULAR SCIENCE MONTHLY 


250 FOURTH AVENUE, 


‘NEW YORK 


Dr. E. E. Free, who has remarkable 

\ius for condensing the known 
Ricm shout aclentiic questions fa: 
to easily remembered paragraphs. 


SPECIAL OFFER 


Tue Pocxer Guwwe ro Science is 
not for sale. It is offered to you 
without one penny extra cost with 
a 14 months’ subscription to Por- 
uta Science Mowriy. 

Porutar Science Monty “car- 
ries on” from where Tue Pocker 
Guiwe To Science leaves off. THe 
Pocxer Guwe gives you ali that 
the scientists have discovered up 
to right now—Porutar Sctece 
Moxruty will give you all the im- 
portant, interesting and new dis- 
coveries of science for the next 14 
months. 

It takes over 300 articles and 
pictures every month to tell the 
readers of Poputan Science 
Mowraty all that has happened in 
the scientific, radio, mechanical 
and automotive fields, 


Your Name in Gold 


Tue Pocxer Gusoe ro Scimsce i bound 
tn beautiful flexible fabrikoid. We will 
stamp your name in 22-catat gold on the 
over of Tar Bocnts Corot 8 no, eta 
{ost to yout you we the coupon below 
immediately. 

‘We extend to you the Special Offer of 
git mila stbcriion to Porcian 
Scunce Mower (regular price by the 
octh would be $3.0) with the Twe Poce 
rr Guinn Scencral or $295 pls 
the postage If you are already a subset, 
ber fo Porctan Scumsce we will excend 
your subscription 14 months if you accept 
Misoters 


Se nr ful 
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When Front Doors Need Paint 


As They Do Frequently, 


You Can Refinish Them 


Yourself so They Will Not Blister or Crack by’ 
Following the Hints of F. N. VANDERWALKER 


ect service and. conse 
jwently require more at 
tention than other surfaces of 
house to keep them from looking 
shabby. ‘The refinishing of doors 
‘once oF twice between paintings 
of the ontside or the inside of the 
house saves the houpekeeper con- 
siderable anxiety about appear- 
ances. After all, guests gain their 
first impression from the general 
aspet of the entrance. 
etinishing doors is one of the 
tasks any handy man ean do well, 
thereby saving money and avoid- 
ing the inconvenience of having 
to hunt up a professional painter 
who may not be 
Tia about doing sual jobs 
of this kind i 
‘@ previous issue (A 
1028) othe magasne, met 
for applying an enamel finish to 
outside doors were described. It 
i be of interest alo 10 know 
wow to apply a high-grade paint 
wile ‘sont fon a i 


UTSIDE doors and floors 
are subjected to the hard- 


o 

MA ASS ha aden elie 

painted surface is in good cond 
‘as xoundness of foun: 


Lion is concerned, but often the 

paint is eal off, Such a surface 
needs to be sandpapered just enough to 
clean and smooth it. 

‘When a stained and varnished door is 
to We peluted intosd of revarnabod 
shou tandpapered wl et ny 
(floss or crumbling varnish. It is not nec- 
Sctty to remove old varnish that as 
tnerely become duilin places, but it should 
be sanded enough to make it uniformly 
dhe Sines tre of old eral 

Doors which were merely oiled. or 
st d and oiled, reqs sandpapering. 
Ii they have been allowed to weather until 
the wood has checked and opened up and 
ralsed in skigas, comslderably mace work 


ical for: the hud be sande with 
1 paver wrapped around a block of 
ood ll Ue felw and toagh places 
Ive ee na sanooth, and finished 
with No. 1 of No. 0 paper, ‘The sanding 
of painted, varnished, and enameled sur 
faces that are in sound condition may be 
ddone with No. 45 paper. 
hay teat last Lote palit te slate 
for doors. At least two coats should be 
applied, and three coats are well worth 
the slit additional cost 
In painting doors that are exposed to 
the direct rays of the stn and therefore 
sight blister badly if the undercoats were 
in oil, the point to he careful 
to use the least possible amount 


of oil in the first 
If you use undercoats that are 
rich in oil, they are too elastic— 
‘more elastic in time than the fin- 
ishing coat of the same paint be- 
‘cause the weather reduces the 
lasticity of the finishing coat be- 
fore it. affects the undercouts. 
When the surface gets hot, the 
uundercoats expand more than the 
finishing coat and the surface may 
be marred by blistering or “alli- 
eatorin 

If you use ready-mixed house 

int, you can reduce its elastic 
eevee poaarcalaty thirst 
Tour off into a separate can the 
cil that. has risen to the top and 
take 
the pigment, depending upon 
whether you are to apply two oF 
three coats. “Mix the pigment for 
the undercoats with turpentine 
‘only, but for the last coat mix the 

figment with oil alone — that 
fs, the oil drawn off when 
ean was opened. 

If you are to use white lead 
paint, mix the lead for the under 
coats’ with turpentine only and 

‘the last cout with about on 


ace yon want Tight 
rather than white, add to the lead th 
desired tinting color ground in oil; this 
‘comes in. Tl dark colors 
such as dark green, use xed 
paint of the color wanted for all coats, 
‘or use white lead undercoats tinted about 
Thal us dark as the finishing coat is to he 
and then use for the last coat a tintin 
olor, stich as medium, light, oF 
chrome green, thinned with about one 
fourth  turpetive and thee fourths 
‘When a door with varnish upon itor 
any other varnished surface is to he 
painted, and assuming that the body var- 
nish is still firm, the first coat of paint 
should be mixed’ (Contin on poge 118) 
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C&L 


it popular blow-torches we have 
ore je 158 because 


idvanced, 
is red handle with a gold tr 
‘satisfac 


You're 


investing in better 


and longer 
performance 
when you buy a 
Clayton & Lambert 


.) 


AN EXPANDED gas orifice 
makes a blow-torch a piece 
of junk. And it’s the easiest 
thing in the world to enlarge 
the orifice in an ordinary 
torch, But a No. 32 Clayton 
& Lambert blow-torch has 
an orifice that can't be en- 
larged —no matter how 
carelessly or how tight you close the 
valve. It's a patented Clayton & Lambert 
improvement—one reason why you get 
longer service when you buy a Clayton & 
Lambert. 

In addition to being non-spreading, the 
orifice will not clog. As you close down 
the valve the carbon cleans out automat- 
ically. The improved orifice is but one 
of many Clayton & Lambert advance- 
ments, Every bit of mechanism is de- 
signed to give you quicker, better action. 
Inside and out, a Clayton & Lambert is 
built for long, strenuous use. Where a 
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EET 


hard bump might occur, a Clayton & Lambert is rein- 
forced. Wherever extra protection should be—you'll 
find it in Clayton & Lambert, 

As an example, all Clayton & Lamberts are made 
non-explosive by a patented method of building the 
fittings into the tank. The vaporizing chamber is 
another Clayton & Lambert fea- 
ture. Its special vein system gives 
you quicker heat—more heat—and 
cuts down your fuel bills. You 
can’t see these things which Clay- 
ton & Lambert have done to give 
you the blow-toreh you want. 
‘They're inside—in the “works,” 
the important part of a torch. But 
they're there—along with numer 
ous other refinements. They ac- 
count for superior performance 
and durability. And that’s why 
Clayton & Lamberts are the most 
popular torches in the world. 

You'll know a Clayton & Lambert 
by the red handle with a gold stripe, 


C&L iss 
4s especialy 


CLAYTON & LAMBERT 


MANUFACTURING Co., Detroit, Mich. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Doctor Owns 
Marvelous 


Little Shop 
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How to Use Your Back Saw 


Told by the Makers of “The Saw Most Carpenters Use” 


T is Disston Steel and Disston Skill that make 

Disston Saws supreme. Steel made in the Disston 
Steel Works puts stamina, toughness, long cutting 
life, into every Disston Saw, Tool, and File. 
Disston Skill gives better balance to every Disston 
Back Saw; makes Disston Hand Saws lead the worl 


and maintains Disston leadership in compass saws, 
dovetail saws, coping saws, and other small saws for 
every purpose. No other saws can give you such 
Issting satisfaction, 

‘Ask for Disston! Hand Saws, of course; and every 
other type of saws for bench or machine work, 


Files for the Wood Worker 
Phaston Cabinet Files (te eth or roth 
LS dg we aed 

ip Gane te tr 


floes Fab we 


ie Lich eee 48 Many 
i py 


Votes hares tack ma yea enect to de acme 
inet work, cut 


cic, 
\ . hook, (below), f 


upward 


Menara hema tesytne ue the cut with blade horisontal. 


For trang wp. constrytion work, leveling Band Saws for Better Work 


Dintoa “Phin Gauge” Narrow Bao Sve 


‘Hold saw Brenly 


Is eng ent et erg Disesemscue 
Hoh arriba eabicae daccratecting Bere scr Norge ater 
5 es, SE FS In using a bench hook, have it at left 


ere paved GaAs. ft to be mace. In making tortioes 


tenons, ete, after lar 
ss level and watch dept 
Use a light, even, level stroke. Leave 
Tine, oF part of line, on the finished 
work. Use two beach hooks to support long material 


‘The new Diaston Back Saws have heavier backs, to stiffen 
the blade, keep it straight, and hold the teeth in the cut. 
‘Teeth are shaped and set to cut smoother and easier, Blade 
and handle are balanced to insure better work. 

inten No.4 Ba mde lb 181, 16am tench 

isis” Wie! Felnch Winer 9 cies er boc tod 

[mantsto och katie the wee werkchop. Tisests B20. 
Good hardware merchants everywhere sell Disston Saws. 


For Cutting Dovetails, ete. For Your Power Saw Outfit 
Wheres the fat pow ent is nwt Diaston Sats nse beter werk, Catenin, 
mpeg itr say slap hw “Dicion Cae Sa 

iad fe Beeny take of machine it you 


Makers of "THE SAW MOST CARPENTERS USE” 


‘Senet Torey 


Henry Disston & Sons, Inc, Philadelpl 
(Gh Covad, cron Henry Dino Senn, 2, Tort) 
Please send me “The Disston Saw, Tool and File Book.” 


Name Addr, 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY algnifes the approval of the INSTITUTE OF STANDARDS. See page 8. 
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..on the floor it’s 


e " ; < 
Fa, . See aa. cd 
Ls. bine Pen 
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(> FINE TURKISH and DOMESTIC tobaccos 


© 1929, Lisoerr & Mans Tonsceo Co. 
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.In a cigarette it’s 


TASTE 


TASTE above everything 


When it comes to tuste, the really fine 
cigarette begins where the average ciga- 
rette leaves off. Something more than 
ordinary tobaccos and routine care are 
needed to produce the aroma and charac- 
ter that are Chesterfield’s own. 

Not ordinary tobaccos, but tobaccos 
chosen, one by one, in all the leaf markets 
of the world, for favor, richness, mild- 
ness... tobaccos matured and mellowed 
by ageing, in Nature’s perfect way. 

Not routine care, but tobaccos blended 
to scientific dulance, to bring out the finer 
qualities that make acigarette—and “‘cross- 
blended,” the Chesterfield w 
out and perfect the delicious flavor. 


Chesterfield is much more than “some- 
thing to smoke,” just because each step 
is governed by taste, above everything. 
And long experience has taught us—and 
Chesterfield smokers as well—that a really 
fine cigarette can be made by no other rule. 


field 


+++. not ‘only BLENDED but CROSS-BLENDED 
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Thols That Help 


You See Better 


Magnifiers and Small Mirrors 
Will Save You from Eyestrain 
and Insure Greater Accuracy— 
Novel Ways to Use the Camera 


By HENRY SIMON 


LMOST every shop boasts a 
magnifying glass or two. Occa. 
sionally that glass is dug up and 
used, but generally’ speaking, 
mechanies are averse to having 

anything around of which the “vitals” 

fare glass. Not without good reason. too, 
for glass and metal don't mix very well. 
‘A more liberal use of optical aids never- 

theless is one of the biggest “boosts” a 

mechani ean give himself. ‘The draw- 

Bracks can be overcome; partly by getting 

d to handling “tools” made of glass 
making devices that wil 
allow them to be taken care of eal. 


re in knowing when and how to apply 

them, 

lasses, for example. 
combination of low 

high performance? A very 

is that of 4, 


and a 10-power 
‘Do not be sur 
that the small 10-power 
lass, about 8¢ in. in diameter, costs twice 
fas much as the large reading glass, be 
aus is teally good that small glass 
ompone of thre lenses as at Bt 
ps the best magnifying glass for 
all-around use is one marked "6 
that it magnifies six times. Tt 
has a fair field of vision, good power, and 
is always easy to handle. A’ lt-power 


lass, on the other hand, will generally 
mark the useful limit of magnifeation for 
eWCiths any but fairly large and 


therefore low-power glasses, there 
is diffieulty in keeping them per- 
fect especi 
cil is used, am hardening rooms, 
serew machine departments, at 

similar places. ‘The oil enters the 
inner comer of the raised rim and 
thence spreads over the entire sur- 
fs, ater hae wna te 
is wiped off—and the wiping is the 
more tiresome the smaller’ is’ the 
glass. A homemade mounting for a 
cheap glass that will do away with 
this difficulty is shown in Fig. 2 at B. 
It is a plain ring of aluminum or 
fiber with eupped surfaces that just 
meet the edges of the lens. ‘The lens 
itself is a push fit in the fiber 


fully blackened all over. 

An easy-to-clean setting, which pro- 
tects the lens while in use as well as the 
standard kind, is that of Fig. 3. ‘The 
handle may be nade of fine hardwood or 
light metal. ‘The lens setting proper ix 
similar to that just described. The two 
spring rings guard the glass from damage 
when it is put down anywhere, but can 

y depressed to permit wiping 


0 rig up a reading glass 
‘and still allow it to be 
hat of Fig. 4. Placed con- 
‘a dark corner of a room, the 


ever follow the progress of a 
fine cut on the lathe with a reading glass? 
If not, try it the next time you have one 
of those superfinicky jobs, and see how 
much nervous tension it will save you 
and how it will speed up some kinds of 
wwork by eliminating guessing. ‘The glass 
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of wire, which 
Your ordinary visio 
the same idea applied 

for an eye shade; 

forms 

we the I 
‘very convenient iif 
who wear glasses in the clip at C, 


AVING good my 
ne thing, but 


not always to be had 
ric lamp, properly 
the whole preferable. 
The background against which the 
object viewed Ie anther pola. The 
poorest background is a neutral or non- 
uniform, one; black and white are equally 
ood if it is remembered that the illumi. 
nated edge—usually the upper edge—of 
fan object should be viewed against bluck, 
sed the unluninated oF lower eae 
ast white, for the reasons apy 
ing in Fig. 7. You may: save alot af ey 
strain hy , remembering this | sin 
int, especially in viewing threads, 
P°iby the way, how should a thread be 
viewed: as at A, Fi at BP Tt 
renarkabe bow, any, ni 
there are in regard to this poin 
going into the “why's,” there is no dif 
ference with any ordinary 
which of the two way’ it i 
‘when the viewing is done 
‘steep threads, which may be either 
ultiple or threads of heavy lead, the 
viewing should always be in the direc- 
tion of the helix angle, as at By for 
the reasons which are made elear in the 
drawing. It is well to remember on 
general principles” (Continua on poge 8) 
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they depend alike 
on Starrett Accuracy 


No matter what the size or importance 
of the job—no matter whether you use 
tools in your daily work or at home, for 
fun, you want things right—one hundred 
per cent righ 

Starrett Tools are worthy of your highest 
skill, and always will be throughout years 
of constant use. You may select any one 
of the more than 2500 Starrett Tools 
Knowing that it is as accurate, as depend- 


able as the world’s greatest toolmakers 
ean make it. 


That is why Starrett Tools mean good 
work—why using Starrett Tools stamps 
you as a good workman, the world over. 


Have you a copy of the great Starrett 
Catalog containing full descriptions, ill- 
ustrations and prices? If not, send for 
your copy, free, today No. 24*W.” « 


THE L. S. STARRETT CO. 


Forts Crenteat Toolmakers 
iors of Hackacwe Uneseatled 

"Stee Taper’ Standordfor Accurery ° 
ATHOL, MASS., US.A. 


7 


Starrett Pocket Slide 
Calipers, No. 425, 
with improved 
clamping lock; for 
inside or outside 
measurements, 


The popular No. 436 
Starrett Micrometer 
in one inch sizes up 
to 12innand insets, 


ratchet stop and hal 
thousandth diviste 


rrete ffl 
Combination 

re No. 94 
eight tools 
Inone—mark- 
ing gage, rule, 


Use Starrett Tools 
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Tools That 


that although optical projec: 
tion fr an excellent. way of 
checking screw threads, no 
point of view ean ever give the 
exact theoretical outline of 
the thread, 

The mechanic who once 
makes up his mind not to pass 
hy the benefits offered by op- 
tical instruments will find many 
further uses for the magnifying 
lass, some of which are sug- 
gested in Fig. 9. Looking over 
the cutting edges of a reamer 
or tap through a 10.power lens 
will give a new idea of the im- 

tance of having tools sharp. 
Jt ill explain why the highly- 

inished staging or wearing sur- 
fare at will st eoveral Times 
as long as a poorly-finished one 
at B. Iwill salve the puzzle of 
by merely putting a high finish en 
the surface of the cutting edge on a drill 
oor bit as at C, it ean be made to outlast 
the one at D, sometimes six to one. It 
will show cracks in hardened parts, stich 
as the die at E, and explain the cause of 
failure of many a hardened, rolled, or 
forged piece. 

Second in rank among the optical 
helps for the mechanic is the mirror. "This 
‘may be either plane or convex and mag- 
nifying. 

Before you kink your neck the next 
time in a yain attempt to find what is the 
matter with some inaccessible part of a 
machine—as, for example, the underside 
of @ projecting arm—see if you can't 
save time and trouble with the help of a 
fifty-cent pocket mirror, as suggested at 
Ain Fig. 10. A mirror of similar sze, but 
of the convex or magnifying kind,’ will 


POPULAR SCIENCE MONTHLY 


Help You See Better 


(Continued from page 96) 


igh § to 7. Rending Jase holder for lathe: wire 
lene Molders; backgrounds for magnified objects: 


‘be equally handy in concentrating 
‘a beam of bright light on some 
‘corner of recess when a flashhght 
is not on hand or where the space 
is too small to use one. as shown 
st. And incidentally, such a 
magnifying mirror is a mighty 
good “first aid” accessory when 
something your eye, as sug- 
Rested at C. 

‘One of the best uses of mir- 
rors, either plane or concave, is 
for the steady illumination of fine 
scales on machines or instruments 
which are otherwise hard to read. 

Here the mirror has the advan- 
tage of putting the light exactly 
where itis wanted, yet without 
‘eccupying much space. As in- 
dicated at A in Fig. 11, a plane 
mirror will illuminate a certain 


surface, while a concave one will give 
_greater intensity of light on a smaller area. 
Mice pene MW Coes 
some readily adjustable mounting for the 
mirror. A cheap and quickly made one 
is that at B, improvised from a small 
block of hardwood and a of soft 
copper wire. Ty turning the block and 
bending the wire, the mirror may be 
in oat adjusted to sy eat. 5 sas 
it mounting, but one which is 
Papert 


the double * 
ing at C. 
A plane mirror occasionall: be 
rigged up with good effect on the lathe or 
miller to aid in some delicate finishing 


‘operation, as illustrated by the example 
at, Fig. 12, Another mirror may be 
used to light ‘(Continued on page 123) 


Fig 11 and 12, Mirror 
alder of "wood and ‘wire; 
2 double Hg mountings 
‘Sac of mirrors in machining! 
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N present day precision work where 

accuracy is figured in terms of thou- 
sandths—even ten thousandths of inches 
only the finest tools can stand the pace. 


To meet the demands of skilled mechan- 
ics for accuracy in tools, Brown & Sharpe 
has long produced precision tools which 
comply with the most rigid standards. 
It is a tribute to this effort that Brown 
& Sharpe Tools have become known 
as the “World’s Standard of Accurac’ 


meter Depth 0. 607 shown 
above is a particularly serviceable and handy 
tool. It is furnished with three measuring rods 
which give it a range from 0 to 3” by thou- 
sandths. This tool as well as over 2300 others 
are shown in the new Brown & SharpeCatalog 

Ask your hardware dealer for a copy oF 

P.S., B 


‘Thickners Gauge 
Nove 


- (BS 


“WORLD’S STANDARD OF ACCURACY” 


BROWN & SHARPE TOOLS 
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Built for Men 
Who Know! 


PEXTO Serew Drivers are built for men ho 
ow good ol Surly wetalanced i 
easure to tip one. Ownership ‘brings an 
Serorance that sure to reece aut the job 
at hand. And PENTO. Screw Driver. are 
fypieal of che whole PEXTO line. Send for 
trokiee "Te conraing usta information 


on the care and use of all kinds of small tools, 
and pictures many of the PEXTO: 


Hammers Sees See 
Gisele Frshing Shears Braces 


“It Pays to Say Pests” 
‘Tne Peck Srow & WILCOX CoMPANY 
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and a Sun Shelter 
By Wh 


ING all day on the sands is a fine 
recreation if one does not have to 
pay for it in sunburn, a lame back, 

and gnitty sandwiches. ‘These drawbacks 

‘can be avoided by making beach furniture 

of the kind illustrated, 

‘one of the greatest 

Essentially 

minus legs, itis so easy 


of its Tight weight, and it will be found 
strong enough for the purpose. Before 


‘Southington, Conn., U.S.A. 


‘More Comfort at the Beach 


How to Make a Back Rest, a Sand Table, 


or a Parasol Holder 
Sister 


assembling the framework, slip the roune 
cross members through the hetamed endl 
of the cloth, which ean be purchased 
from an avning manufacturer. A. pice 
about 16 by 52 in. is , 

Asa standard beach uinbrella is expen: 
ive, you ean save money” by making 
sal with a socket 10 support an 
straight-handled parasol. available—fo 
example, a Japanese parasol, which i 
light and durable. A section of bras 
tubing of the desired diameter is idea! fo 
the socket, but lacking this you can make 
cone from a, piece of sheet brass, copper 
xalvanized iron, or even ti 

The litle beach tahoret is handy fo 
keeping food, beverages, or sewing baske 
gut ofthe sand, Fasten the pine block 
the underside ‘of the plywood top by 
driving finishing nails through the top 
A section of broomstick or any round 
stock will serve for the les. 

For protection from sun, wind, an 

iden showers, a flding beach shelts 

Iway's useful, ‘The principal expense 
he cloth. Ordinary unbleathed mali 
will bring the investment down to 4 
minimum. Bolt. the crossbars so tha 
they can be folded together und rolle 
up in the cloth, together with the Ott 
‘or longer stringers. 

From personal experience, I recom. 
mend painting all woodwork some bright 
color, such as red, blue, or green, for on a 
crowded beach there is so much other 
‘enipment and often driftwood of a neutral 
color that itis not always easy to locate 
your own property, once you wander 
‘away from it. 
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GTA true picture ofthis rapidly 
developing industry. See the 
opportunities it offers young men. 
Clip the coupon and mail for your 
free copy of the book “Aviation— 
What fe Means to You," Read in 
this book the thoroughness with 
which students in Universal Aviae 
tion Schools are trained as Aviation 
Mechanics and Pilots. See why fly 
ing training will place you at a big 
vantage although you may en- 
gage in one of the many other lines 
of acronautical work, Familiar’ 
yourself with the various aeronau- 
tical terms as explained here. This 


mauuie book is interesting- 
ly written, truthful 


illustrations and honestly helpful 
to you in planning a way to enter 
this field of big, new opportunities. 
Send for your copy—FREE—today 


Background of Universal 
Aviation Schools 
Universal Aviation Schools form a 
national system, individual schools 
being located in a number of key 

cities andallschools 


offering the same “tat 


in all respects, full of 


POPULAR 


SCIENCE MONTHLY 


courses and hi 

of training. These 
schools are owned 
and directed by the Universal Avi- 
ation Corporation,a concern which, 
with its affiliated lines, covers over 
17,500 miles of airways a day carry- 


101 


earn the Way 


to get started in Aviation 


ing air mail, express and passenger 
Having the tremendous resources 
of the Universal Aviation Corpor- 
ation behind them,the schools have 
been provided with the finest equip- 
ment obtainable and the most com- 
petent instructors in the country. 


Insurance Provided 
for Universal Flight Students 
Only new production, government 
Hiceneed planes and thoroughly ex> 
perlenced government licensed 
transport pilots are employed in 
Universal fying training. ‘The re- 
markable safety of Universal train- 
ing is shown by the fact that Uni- 
versal flight students were the first 
to be offered complete insurance 
protection throughout their train- 
Ing byan established insurancefirm. 
‘This insurance assists you in secur- 
ing financial backing to learn to fy. 
Fulldetails are explained in the book 
“Aviation — What It Means To 
You.” Mail coupon for your copy. 


Universal Aviation Schools 


Robertson Flying School St. Lous, Mo. 
Mia-Plame Flying Seber 
Reyption Flying Sell, 


Universal Aviation Schools 
‘Sule 104,55 Bostmen's BE: Bids. 
Se Louie 


‘lense scnd me at once your frecbook, "Aviation 
gitichccans To¥ou!” Tamintaresied is 
DFlving Course Cl Aviston Mechanle's Course 


Nome. 
Addren 
Cin. 


— 
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JUCCESS or 
failure i 


‘Thase who have experienced the dis- 
appointment of having a prize catch—or 
‘one that looked like a prize—dash a 
With the bait simply because a supposedly 
secure knot had slipped will understand 
the truth of this statement. 

ry angler should know the best 
methods of splicing or forming loops in 


Nationally Known 
forStrength andWear. 
Hand-forged from selected 
chromium, molybdenum 
and Tungsten steels. Heat- 
treated to give greatest hard- 
ness and strength. | 
YOU'LL WANT 
THIS KIT 
EVERY Mechanie and handy man 
needs a few extra fine Punches and 


by leading 
imbing Jobers | 
Fully 


‘Cheek or 
oney order! 


Gentlemen: 
81.00 for whieh pe 
Plomb Pach and 
Kane. 


ree. Fig. 7. Aa eacallent hitch for attach 
3 ing « line to the loop of a lender 


Fig. & The twit knot when polled tient. 1 
‘Sider ty many anglers atthe best lot of 


‘Fishermen’s Knots 


By Wacrer E. Burton 


his lines, leaders, and snells, While there 
are eight different knots that cover all 
of the ordinary demands of fishermen, two 
or three are of outstanding interest’ and 
should be used in preference to others 
when possible. 

For forming a loop on the end of a line 
or snell, there is nothing better than a 
‘compound knot (Fig. 3), according to one 


of the leading authorities on fishing 
tackle 


‘OF course, you can use Uh 
knot’ that everyone 
> tie, but itis not quit 
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MILLERS FALLS 
TOOLS 


FOR ONLY $25 ‘ 
YOU CAN GET MILLERS FALLS 
QUALITY IN A DRILL 


Speed, power, durability, light weight—the features 
that have made Millers Falls Drills outstanding in 
the electric tool field—have been built into this 
new, up-to-date power tool. Here is a Drill with 
Millers Falls quality for only $25.00, an inexpen- 
sive electric tool for light service around the house 
and shop. 


Re ; 


NEW YORK: 98 Warren Street 


For illustrations and descriptions of the whole 
electric tool line send for the new Electric 
Tool Catalog. Write today. There is no charge. 


MILLERS FALLS COMPANY | 
~ MILLERS FALLS - MASSACHUSETTS 


‘Think of the hundred and one things you can do 
with this drill, And for only $2.50 extra you can 
get a bench stand that will double its uses. 
Make a note now to look at this new power tool, 
to handle it, to see what it can do, Try it on 
your own work under your own conditions, Test 
ic in comparison with any other electric drill of 
the same price and draw your own conclusions. 


CHICAGO: 9 So. Clinton Street 
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-and only a rivet 
worn out! 


Pliers purchased in 1885 
by Mr. 1. S. Meacham 

of Germantown, Phila., Pa. 
Says Mr. Meacham: 
“They are just as good as nev, 
‘except that the small pin that 


holds the jaws together has 
broken. 


Old pliers, old friends of 
Mr. Meacham, you were 
a“Be&S” money’s-worth! 
Only toolsof yourcharacter 
can leave the forges of 
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Reproducing an Old Chair 


You Will Find It Easy to Build This Charming 
“Ladder-Back” Even If You Do Not Own a Lathe 


: By Frevericx J. Bryant 


country. Chairs of this type, 
because of their decorative 
appearance and Colonial 
associations, are popular 
and in demand for use in a 
hallway, living room, or bed- 
room. ‘They are ‘not. it 
must be admitted, espe- 
cially comfortable. 

‘The design illustrated 


” shaped knobs may 
be part of the legs or 
turned separately. Another 
feature is the fact that thi 
chair ean be made without 
a lathe. 
Ttmay he well to cut and 
fitthe mortises before round. 
ig over the legs by hand or turning the 
stock in a lathe. If the stock is let square 
until the slats are fitted into place 
the holes are made for the rounds, it 
simple matter to lay out the work. 
Soft pine fillers can be placed tempo- 
i if the legs are t 
ned prevent ehi 
near the edges. All of the 
ld be abot 


Handenade reproductions of this type of chale ore highly 
Drieed for their decoretive quality and antique’ look, 


Wooden dowels or pins are used to 
strengthen the slat jo 
‘To make the back legs by hand, plane 
the stock exactly square with the base 
and the top 1% in. On the la 


p 
nt will have laid out. an eight-si 

‘Do the same on the 
ing ji in. instead of 
With the aid ofa stra 
. draw lines the full length 
of the posts to connect these cor- 
ner measurements. Now plan 
or bevel the comers of the le 
being careful not to cut below 
the hevel lines. All of the bev- 
ls should measure about 34 in. 
wide at the big end. 


AS,THE pet ster, remove 
the remaining corners with a 
plane, ‘he knabs atthe top can 
he omitted if necessary. After 
this comes the, scraping, filing, 
and sandpapering. ‘The front 
legs are made in the same 

‘The seat rounds are.3¢ in, in 
diameter, and on them is woven 
the rush or fiber seat. Rush 
was used on the original, but 
fiber is easier for the amateur to 
handle. Simple printed diree- 
tions are usually given with the 
fiber when it is purchased. 

The chair rounds below the 
seat are 34 in. at the ends and 
Tinin “(Continued on page 119) 
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“The Von Hoffmann Graduate Qualifies” 


Will Give You 
a Thorough— 
Practical Training 


The training which the Von Hoffmann student receives is 
the exact training which he must have to qualify for 
immediate positions on the ground or in the air. The cost 
is low considering daily flying, the thoroughness of theo- 
retical and ground instruction on latest modern type 
planes, Wright Whirlwind and other standard 
motors. 

OUR INSTRUCTORS ARE EX-ARMY PILOTS 
EACH WITH OVER 3000 HOURS OF FLYING 


Our School Registered, All Instructors 


and Airplanes Licensed by U, S. A RECORD 

Government, Aeronautics PROUD OF 
Branch, Dept. of Commerce e : 

ur record to 

All Airplanes used by us for both instruction and date shows that 

passenger service are planes li J every Von Hoff- 


mann graduate 
has received a 


U. S$. Govern- 


Government and our in: 
Licensed Transport Pilots and 
Mechanics. Our equipment is new and of modern || tiene License, 
design, subject to daily U. S. Government In- | . 
spections. (We have a resident Flying Course 
U.S.Government Inspector on the Easy Monthly Payments We teach you by actual fly 


field—think what this means to 11 i easy 19 psy the Von Hofmonn way ing and practical instruction; 
you.) fecause small monthly payments are extended. no long course needed. No 
Teturshew you kre you constertnsend pay Traders bond required, 


ae Ground Course ha cu lou Be foto he eure 


‘ VON HOFFMANN 
_ AIRCRAFT SCHOOL 


820 Lambert-St. Louis 
Flying Field 
Lindbergh 


St. Louis, Mo. 


ire 
wetioe a 
tart BE er 
(eg yn or 
§ on Se a ate Got Gate ee 


Follow the lead of the 
big industrial plants 
-+- they use 


SIMONDS SAWS 


'HE reasons why the big indus- 
trial plants use Simonds Saws 
‘are also the reasons why you should 

use Simonds Narrow Band Saws 
and Circular Saws in your own 
home workshop. 
Simonds Band Saws are noted for 
theamountofpunishmenttheywill 
stand. Thespecially temperedalloy 
‘eel used in Simonds Saws gives 
them unusual toughness, stren 
and flexibility. And in regard to 
workmanship—Simonds Band 
Saws are as good as nearly a cen- 
tury’s experience can make them. 
A free booklet on woodcutting 
saws will be sent on request. Just 
write for it. 


SIMONDS SAW AND 
STEEL COMPANY 
FITCHBURG, MASS. 

"The Saw Makers” Established 1832 
Branch Ofices and Service Shops in Principal Cises 
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JRERE 


common Tin 
Pie 


Sante 
dot Pre 
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ANY refrigerators which use ice 
are allowed to drip into a pan in 
the old-fashioned way. Anyone 

trho has tried to empty one ofthese brim- 

ful pans m up afterwards 
reallzes that there is much to be desired 
in the arrangement. But when the ice 
box, like the Arkansas traveler's leaky 
roof, is in use, you cannot fix it; and 
when it is not in use, it does not need 
fixing. Why not be a little forehanded 

and fet rid of this nuisance by making a 

permanent pipe connection for the dis- 

posal of the drip water? 

‘There are two desirable methods of 
accomplishing this. One depends some- 
what on the foresight of the plumber who 

‘Your home, and whether he has left 

‘an opening at one or more of the bends in 

the 2in. pipe that carries away the water 

from the kitehen sink. TI 

be found closed with » brass plug. 

‘To connect the refrigerator with this 
outlet, first buy a new lead trap or obtain 
‘an old but renovated one from a plumber. 
A short piece of lead pipe with half of a 
‘in. brass union on one end, and enough 
extra lead pipe to reach the overflow end, 
of the trap. as shown in Fig. 1, also will 
be needed. 
| “The trap can he fastened to the floor 
by means of heavy wires. Its upper end 


How to Drain Your Ice Box 


Two Easy Ways to Install Piping That Does 
Away with the Nuisance of Emptying a Pan 


By Evererr Eames 


should be belled out slightly 
with a ball peen hammer after 
it hs been passed through 
jole drilled for the purpose in 
the floor. ‘The refrige 


pie discharges through a 
lead waste pipe. thus providing a flexible 
connection b 

“The other method is to pass a lead pipe 
through the floor and allow the water to 


between the two, 


drip into a rectangular 
2). ‘The pan is tangle and is 
drained by a Lin, lead pipe. which passes 
through a hole deilled through the rear 
wall of the house. Sometimes th 
can be allowed to drip directly into a 
flower garden, or a watering can may be 
kept under the pipe. 

The object of using a pan is to provide a 
convenient method of catching the slime 
and waste particles released from the 
‘melting ice, which in time would clog the 
pipe. “A trap of No. 80 brass or cop 
Screen should be soldered across the nade 


pper pan (Fi 


FLeADZprre 


cur ar matt SS 
res 


How the pan is made and provided with « 
‘seteen to leep all the sediment trom the pipe, 


of the pan just in front of the outlet, as 
“Toe a ae of 
The method of constructing the pan 
aac making the jit hetween the pan and 
u ‘should be studied before the 
metal et When placed as shown, the 
is not likely to be clogged. but even 
if it is, water can run over it into the 
‘compartment with the outlet. It will be 
noted, too. that the pipe is bent and 
sawed off at an angle before being soldered 
to the bottorn of 
‘The reason 


P be used in the 
first method is thi pening (except 
the roof vent) which is even remotely 
connected with a sewer, as in the ease of a 
sink runoff, must he water sealed, as by a 
trap. Any cleansing necessary ‘ean be 
accomplished by removing the plug at 
the bottom of the trap. 
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Home Workshop 
Chemistry 

._ Simple Formulas that 
Will Save Time 
and Money 


HE, home workshop chemist can gage 

the moisture content of the atmos- 
phere with considerable accuracy by 
making a nice for which the essen- 
tial materials are a sheet of white filter 
paper and a small quantity of chloride of 
cobalt. Less than half a dram of the 
chemical dissolved in half an ounce of 


water (or as much as you can pile on a 
five-cent piece dissolved in two teaspoon. 
fuls of water) is sufficient for one sheet of 
filter paper. 
ek te aoltion in,» fat-bottomed 
wveloping tray’; then fold the filter paper 
isamall enough to fit the tray and 
place it on top of the liquid.. The 
Will quickly absorb the solution and will 
fassiime a beautiful rose color, After one 
minute or more, when the paper is evenly 
colored, remove it from the tray, unfold 
it, and Tet any excess solution drip back 
into the te : . 
lang the wet paper over a horizont 
glass rod. oF pin it to of 
wood, leaving it thus in a warm 
until it is dry, when the color will no 
Tonger be rose red but a rich and heauti- 
ful blu 
It is this remarkable change of color 
which makes it possible to measure with 
considerable accuracy’ the moisture con- 
tent of the atmosphere. In dry air the 
paper will retain the vivid blue color, but 
the greater the percentage of moisture in 
the air, the more will the color of the 


is required, it is necessary 
more exact method. Provide yourself 
with a long strip of white, smooth dray- 


fo employ a 


ing paper, about (Continual on page 1 
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now,” says the 


YANKEE" 
Two-Speed 
Mana Dell 


You donot want toturrtheheleor 
snap your dei 


‘The drill gives you warning: “Go 
‘easy, in drilling through.” 


With “Yankee” No. 1435, a new tieo= 
speed hand drill, you shift instantly 
to low gear and slow speed for easy 
drilling through. 


You avoid jamming. Saves drills! 


You make holes true, smooth, free 
of burrs. Saves time and bother! 


‘This deill, only 11 inches long, is the 
only small drill that gives you these 
speed changes. Your dealer knows it 
kee" No. 1435. Ask for it by 
name and number. Price, $4.50. 


ward 
aha atk 


tight places where erank ean be moved 
only toand fro. Length, 1033 inches. 
Weight, 1){ Ibs. Three-jaw chucks 
Sivineh capacity. Price, $5.25. 


“ YANKEE" TOOLS 


MAKE BETTER MECHANICS 


een --- === MAIL THs TOOL-nooK COUPON Now. =e 


NORTH BROS. MFO. CO., Philadelphia, U.S.A 

want to know all shat Youle that save ive and efor: 

your bak showing. plesares of "Yankee" Tacit andthe 
tiger work: Breasts Ham, Chain and’ Bene, Di 

"Yankee" Ratchet Adjesable"Tension Path Drill 


Name 


Adress 


ston) 
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IF YOU CAN USE AN 
EXTRA $20°° BILL 


$20.00 in no 
time by using 


SMOOTH-ON No. 1 


to do, your own household repairing —And jn 
tain you will have that proud " Fahdi= 
inysell” feling ‘ 

Hei wht, ope nth id with cw 
‘ascent eants—A $2 lamp stand lose in base, 
two big leaks in esting furnace emoke pipe. 
Ioore hammer handle, and three lose hooks 
tied bath room wall were all'put into goo 
urable condition at an average cost of To cts 
for each repair-and $20.00 easly saved over 
thar would have been, paid to’ professional 
Frets or for new parts 

By using 
simple repai 


10 make dosens ofthe 
necessary in every home, you 

‘Your radio upkeep, buy 
far your wea camera a ull pp oF 
cme other Sriele that vou 
‘would otherwine hate t0 spend the money For. 


On the Automobile 


Smooth-OnNo.tbeingunafected by 
cil, pavoline or heat, is alo excellent for auto- 
incest stopping raat, 
tank, pipeline and hove connection leaks from 
the utile, Keeping exhaust line connections 
tight to prevent the escape of obnoxious burnt 
fates, repairing. cracked water Jackets a 
Srank, gear amd. diflerenial cats, Keeping 
ease cpa, iubricator connections, mit and 
Fis caps from loosening and falling of tighten 
ing lone hinges, robe fas te 


The FREE Smooth-On 
+Repair Book 
til fey ors mong meson 


home anda are as easy for 
you tomake 


Mail the coupon for a free copy and get 
Smooth-On No. 1 in pos or £ 0 5-1 eam from 
‘any hardioare store 


ee 


Doit with SMOOTHON 


SMOOTHLON MFG. CO., Dept. 54. 
574 Communipaw Ave. Jersey Clty, N. J 


Please send the fewe Senooth-On Repair Book. 


Name 


acon 
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On the Hunt for Old Lights 


If You Can Lay Hands on 
a Good Looking Gas Lamp, 
Discard the Burner and 
Wire It for Electricity 


By Hanowp P. Srraxp 


CONVERT an old gas lamp into 
‘an electric lamp, you will need the 
following materials, which can be 
purchased from any well-stocked electri- 
cal supply store: a two-light cluster and 
stem, two pull chain sockets, an attach- 
ment plug, silk parallel cord of the re 
quired length, ‘a Sein. hard rubber 
bushing, and 2 ft. of bead chain, 
necessary tools are a }¢-in. pipe 
tap, Sé-in. drill, tap wrench for holding 
the tap, pair of pliers, small screw driver, 
jackknife, gas pliers, and a bit stock. ‘The 
step-by-step operations are shown in the 
drawings below. 

‘After lifting the shacde from its support, 
uunserew the old gas burner (Fig. 1) by 
placing the pliers just beneath the adjust- 
Ing wheel and turning to the left. Remo 


the gas cock and stem with the pliers; 
it may be that it is cemented in with « 
sealing compound or solder, in which 
‘case apply heat from a torch, taking care 
to keep it away from any finished surface 
which may be marred. In this operation 
the lamp is usually turned upside down 
and the heat applied to the L-block into 
which the stem screws. 

Now screw the cluster and stem on the 
cru of, the pipe at the top of the stand 
(Fig. 2). With: the Sjein. twist drill 
(rather than 34-in. as in the drawing), 


Attractive electric table lamp made from an 
cid and’ wupposedly worthless ges burner, 


ream the hole through the base as in Fig. 
3 to reach the vertical hole in the stand 
for upright. Place the tap in the ta 
wrench and carefully cut sonie threads 
in the hole (Fig. 4) to secure the bushing, 
which follows next. 

Drop the bead chain into the top of 
the lamp through the cluster and shake 
it down through the center of the lamp, 
and out at the bottom. ‘Then trim one 
end of the lamp cord bare with the knife 
and twist the strands together, both 
wires into one cable. Wrap this wire 
around the bead chain (Fig. 5), making 
the joint, as small as possible ‘and yet 
sufficiently strong. Pull the cord “up. 
through the lamp by means of the bead 
chain. A Tittle difficulty may be expe- 
rienced in getting the joint to passthrough 
the bottom end, but by making a careful 
twist it will go. Some of the outer sill 
covering of the cord, if of a thick variety, 
may have to be remaved. 

‘The connections to the sockets at 

the cluster are made by 


‘cutting the cord clean 
from the bead chain and 
splitting the outer sill 
covering with the knife 
for about 8 in. At a 
point 134 in. from the end 
of each wire, serape a bare 
spot, about, ty, "lon 
Take two short pieces of 
wire, scrape the ends bare 
for 1 in., and wrap each 
one on the bare spots. on 
the cord. tightening the 
joints with the fingers. 
Apply some, flux and 
solder the joints, Wind 
then with ‘both rubber 
nd friction tape, keeping 
vem as small as possible 
Fig. 6), The socket caps 
fare now screwed on, the 
‘connections made to the 
contact screws, and, the 
shells snapped’ in. place. 
‘The other end of the cond 
is carried out through the 
bushing and the attach- 


ment. plug connected to 
Hts end. "The completed 


lamp (except the shade) 
is shown in Fig. 
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Blueprints for Your || 


Home Workshop || 


UR blueprints can be obtained for 25 
‘cents a sheet. In some eases there are 
two or three sheets ta one subject. The 
ints are complete in themselves, but if 


bie 
| you wish the corresponding back issue of the 


‘etal, it can be had for 25 cents aduditional 
s0 long as copies ure available. Other subjects 
Thesides those below are to be had; send a 
stamped et 


or in which the project was deste 


Ne 
35, Workshop Beach e 
38; Pootatinet te. Be 
31: Bowing Cabinete Be 
a0; Foe abe Receiver 3 

‘Medes So 

ode Fg 


Yacht Nadel Bom) Jul 
5 Alling Modal te 20" 

| si-s2'Sx Clipper Model”) "PY 
he Sons *0ct 


ine Aue, 


ie Rack Table and 


a ne ae 
ees “Magazine only out of print. 


pice ook ‘ae and dco wey clearly 


City nv Shit. 


POPULAR SCIENCE MONTHLY 


We have Sent 
3,000,000 men this free 7-day tube 


86% of those who try it discard their old-style 
methods. Will you do us the kindness of send: 
ing the coupon for your test? It’s free. 


Grerummen: Some 
time ago we asked 
1,000 mea to advise 
us inceating a new 
shaving. preparation 
~Palmolive Shaving 
Cream. They told us 
S important ways old 
—— methods failed to 
we. .Afer_ much experimenting we've 
Fralysucceded~and millions of men have 
acclaimed the cram we make. 
Ifyou had been one of the 1,000 men 
wwe alked, what would you have suggested? 
Please red ths list and sce if these re not 
{he things you, too, have soughe 
Muleiplies fuel in lathe 250 times. 

Softens the beatd ia one minste 

3+ Maineins it creamy fullness for 10 
minutes on the face 

4: Strong bubbles hold the bars erect 
for euting. 

5: Fine afterffecs die to palm and 


olive oil content. 


~ 


PALMOLIVE RADIO HOUR~Brosdcat every 
Wednesday nightfrom 9:50 to 10:30 p.m, cern 
time; 83010 9:90 p.m, cental ime; 7:50 0 830 


Our free test offer 

In order that men might know what out 
reat laboratories had achieved we told them 
“Don't buy—yet.” For we wanted to prove 
to them, af aur expen, the wonders of the 
shaving cream we'd made. 

‘And of the millions who have made our 
novsk test, we find 86% stick to Palmolive 
Shaving Cream—reject their former methods 
for this new one. 

Probably you will find we have anticipated 
your desires in our unique new cream. So we 
ask you, in fairness to yourself—and to us who 
have tried to please you~to mail the coupon 
now. A generous 7-day test will come t0 You 
by reeurn mail. Act now. 

“To add the faa souch wo sbeing uray, webavecte- 

send Palmolive Aer Shaiag Tae -captally rn 
ie oesnar show on the ce, Try the mp we ac 
scading lee withthe tbe of Saving Crea 


a 


17 SHAVES FREE 
| andacanofPalmoliveA ter ShavingTale 
| Simply insert your name ond addzeu, and mail 


i 8 H 
to Palmolive. Bepe”Br5009, 993 Fuh" Avene, 
1 New Yor Gay PB H 

E'Casada,addcess Palmolive, Toronto, 8, Oat. t 
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Improved 
Operation 


Curaracterizep by 
durability, ease of handling 
and improved operation, the 
Stanley Bit Brace No. 810 
combines all the features that 
the expert tool user wants. 


Two sets of pawls give six- 
teen divisions in one revolu- 
tion of the pawl gear, prevent 
any back turning and make 
a very sensitive and easy op- 
erating ratchet. 


Ball bearing chuck holds round 
shank drills up to and including 
half inch, also Morse taper shank 
and square taper shank. All 
operative parts are practically 
indestructible. 


Your hardware dealer carries 
Stanley Bit Brace No. 810. Ask 
him for a copy of Stanley Tool 
Catalog 34e or send to us for a 
copy. The Stanley Rule and 
Level Plant, New Britain, Conn. 


STANLEY TOOLS 


‘The Choice of Most Carpenters 
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Building Garden Woodwork 


advance of the simple trellises and 

fences described in the July issue, 
but they enhance a garden greatly and 
well repay the amateur woodworker for 
whatever effort he makes in. designing 
and constructing 
them. 

“The pergola illus- 
trated was built by 
Charles Thiel, of 
North Andover, 
Mass., a reader of 
Porvian | Sctesem 
Moxtutty. Not only 
did he work out an 
unusually attractive 
design for the upper 
part of the pergolay 
but he arranged 
the latticework in 
a patter to spell 
his name, ws close 
inspection of 

hotograph will re- 
Foal. Tite wes ech 
novel idea that it 
attracted much. at- 
tention in his neigh- 
borhood and’ has 


i \ri and pergolas are a step in 


been copied by 
other craftsmen. 
Another 


cents (see the list on page I 
the usual assembly 
bill of materials, 


REQUENTLY it happens a little 
fellow of from two to 


Daddy's 
factory-built, foot-pedal-driven models. 
‘Then, too, these moriels are expensive for 


Pergola constructed by Charles Thelin wach 
vey thet the lnticework spells hi name, 


fa full size pattern of one half the top 
curve and other full size details, making 
it very easy to work from. 

Designs and bills of materials for sev- 
eral trellises of a more elaborate type 
than those illustrated last month are con- 

tained in Blueprint 

0. 3h. On. this 
sheet is also an in. 
teresting sundial 
support built of 


wood in tr 4 
ion. Indeed, this 
sheet is 0° filled 


fhe "best arrange 
meat for hls own 
partculas purpons, 

An appectelly 
graceful wooden 

rch eviog come 
Petey detailed in 
ilneprint Now 10 
and fr good pro- 
ject where oak, ash, 
or other hardwood 
can be obtained at 


a reasonable price. 
f attractive and easily 
tu the porch, garden, or 


breakfast room is the bench and tilt-top 
table of Blueprint No. 11, Normally the 
piece is used as a bench and has a roomy 
storage under the seat, 

ed, the back is tilted 

sa rectangular top 2 ft. 


‘A colorful homemade car for a boy not big 


ing on the design and 
the car illustrated. 

Any kind of wood that, doe 
easily will do for the wooden parts. The 
axles, kingbolt, and tie-rod are made of 
mild steel. The wheels may be pur- 
chased from a manual training supply 

fagon or 
toy, if one is ‘To connect 
steering wheel with the axle, a heavy 
cord will do, but apiece of 14-in. stranded 


steel eable will be better and last longer. 
tice that the cords eross under the 
-H. R. era and E, Sracue. 


not split | 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page &. 
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"Motor Wheel Drives | Will you risk 2¢ for a 


Boy’s Coaster 


200 return? 


Ate zon wing to gain 
2estampon the chance 
thatthis free booklet, "How 
to Judge a Used Car”, will 
do for you what it has done 
for thousands of others— 
that it may save you $200 
on the used car you buy? 


iries were received asking how power 


uld be applied to the little ear, See if the answers to these 
sentinel eoeeenal questionsareworth2ctoyou: 


factured for attaching to a bieyele- What do code prices mean? 


has the advantage of being a compact, How can Lavoid “orphans”? 
rcmauaes ma arb ihe cea Whatisa fair price to seton 
nN ‘alteration rec ausedcaroffered by afriend? 
the wheel to the coaster as of What is the model year of a 


aie coupling for the given used car? What does 
rely a block of clear yellow 


the sj lometer tell? The 
ne or oak sawed to fit the front end of ere 


te z ]] answers to these questions 
iteamaoramisl wine vewsl tat ae | | Pledge to the Public | tra host of others are in 
bolt secures the motor wheel to the fork on Used Car Sales the 32 interesting pages of 


at the rear end of the wooden block. The text and picture you get for 


fork should be just wide enough to take = = aad i 

the front motor nupport with washers on Foy oral ea eenehornett soe a 2c stamp when you send 

each side, ‘This is important, for if there nd hat price, just asthe price of our for your free copy of "How 

is any side play the motor wheel will tend fnew cars, is rigidly maintained, to Judge a Used Car”. 

to wobble when in toto Fiber borates ‘ 

agin searing is sees yas se seld wp CERTIFIED CARS kare boon Will you take a chance on 
or acrew a woolen erospiece or clea Wroperty recoedldcosd: sad any i 

L by 3 in, by the width of the body over Soday guarantee for replacement of your own judgment when 

the rear axle (on top of the main body defective parts and free service on ad> you buy used car—or 

the bound Geet and Ben bores Ser perches of 8 wed will you have the boned of 

in, hole through the axle Block to receive | Siew ifigetee"anys and thens ace | the information that car ex- 

the bolt. Mein ch session eocs! porpet ee ey wes ee Ba pertshaveaccumulateddur- 
Tete seat fastencd to the couplin Sod sooty mac I i i 

block wll not interfere with operation aa ghrurta oony ine aris ff ng years of buying expert 

there is plenty of power to carry an extra preg Dipeedf edhe Bi emery ence? Fill in and mail the 

passenger. A, “mechanic” is handy, to, Sess coupon below—let a 2c 

fora motor of this type must be pushed to 


stamp insure you of used car 


get started, aa ite brkward fr the pet " pe oF 
Mi service and satisfaction! 


sar can be stopped within 
‘an emergeney.—H. S, 


130,000 people have saved money 
by mailing this coupon! 


Please send me my copy of y 
free booklet, “How to Judge 


ee ww. Sate 


>) STUDEBAKER. 


How the motor whee ie attached to the coaster. 
‘The costrol wites ate car ed toa convenient 
tock rom the Fah se 


Builder of Champions 
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Champion Spark Plugs 
excel and outsell 
throughout the world 
Itis a fact that Champion Spark Plugs 


Keep the vast majority of the motor 
cars of the world 


1a the realm of businens few indeed are 
the American produets which enjoy the 
proud privilege of outselling all others 
throughout the world. 


No matter what the business, of prod- 
uct, you may rest assured that if it 
haw merited a universal preference, it 
is because it has deserved it; beeause 
it is a better product. 


‘There is a very real significance in the 
fact that Champion Spark Plugs out- 
sell throughout the world. A signifi- 
cance that is part and parcel of a never 
varying formula which directly con 
cerns the material, design, manufae~ 
ture and ultimate performance 
Champion Spark Plugs. For the unity 
of purpose which dominates Champion 
haw always been expressed in an uncom- 
promiding search for better material, 
better design, better manufacture and 
better ultimate performance. 


You can buy Champion Spark Plugs 
with every assurance of superior per-_ 
formance and dependability. They wil 

canct from your engine the utmost in | 
Power, speed, acceleration and economy 
because they are the better spark plugs. 


CHAMPION 
Spark Plugs 


‘TOLEDO, on10 


‘WiNDson, oT. 


yery hunter kes to keep his shotguns and rifles in 
proof cabinet where they are well displayed and alway a 


How to Make a Gun Cabinet 


It Is Ornamented in Hunter's Fashion and 
Has Space for Displaying Four Firearms 


By R. L. Reavy 
Manual Arts Instructor, Batavia (Ill.) High School 


' 
display them to their friends. 

in be done most conveniently if a 
pouoaersane 


work to build ne is s0 ornamental 
and serviceable when completed that no 
hunter should begrudge the time neces: 
sary or the relatively small cost for ma 
terials. The experienced woodworker will 
find the drawings self-explanatory, but 
the following list of suggested operations 

may be helpful to. the 
beginner: 

1. Prepare the side 
naments, sawing the out- 
line of the rabbits, carving. 
the recesses, cutting the 
mortises as’ shown, and 
planning for the side pan- 
‘ls and the back panel 

2. Make two bottom 

ide rails and plow one 
edge of each for panels, 

Make four side stiles 
tenons at the top end 
to enter the mortises in 
the side ornaments. and 
mortises in the inner edges 
near the bottom to re- 
ceive the tenons of the 
bottom side rails. Plow 
the pieces for the side and 
back panels, 

4. Assemble the sides. 

5. Plow the side units 
for the top and bottom 

. Cut the back panel 


Avousr, 1929 


Making a Gun Cabinet 


(Continued from poe 


By feet drawing « series of Lia. square, you 
‘an easily eolarge these parts to ful sac. 


and carve the rabbit design as shown above. 
weave he cn tang ae tat 
Make door frame, as shown, with the 
Votiom, middie, and top rails mortised into 
the aide rails, The center rail x made of 
MA by 8 hy 1a in. Half the thicknese 
ce, except that which forms the 
lent of u fn, wise rail is cut away’ with 
ido cutter oF by band; then the outline 
cfs mawed rand carved ns indicated 
9." Construct the drawer an indicated, 
To, Make butler a shown and 
sotge it out ta it the un, but 
Tis Invert the glass. ‘The molding wed is 
common sereen molding ripped. through the 


‘The Materials Needed 


Ye 
Ron ow ow 


Parte 

4M 14 00 Side stiles | 

5 3 10 IT Shelves (dadoed 34 
in. into sides) 

2% Botto 


Three-ply drawer 
tation 
‘Thre-ply side panels 
‘Three py tack pe 
4 Gunbatt holler 

ven in ches 


Knotty Lumber for Boxes | 


HAT knotty lumber will make a box with 
short, thick sides more resistant to rough | 
handling than clear lubes, has been learned 
through experiments at the Forest Products 
Laboratory of the U. 8. Forest Service. The 
size of any one knot in a boand used for this 
‘purpose should not exceed one third the width, 
‘of the board, and the aggregate diameter of all, 
the knots within a length equal to the width of 
‘a board should not exceed the diameter of the 
Tapgest knot allowable. Added to the other 
vantages of using knotty Iumber in boxes 


the lower cost of such hutnber as compared 


to clear lumber. 
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Tous Hexxe Mi 


‘28 minutes, shows Jim Henry, Menem salesman, the route of i 


ns 


JOHN HENRY MEARS tells om Hery. 


flee 


‘circling dash. Mr. Mears will tras by air, land and 404. 


“I'm racing around the world and 


MENNEN rides wi 


“A ze poown-rne- wort i some 
test for a shaving cream. On a 
ip today—on land tomorrow—high 
in a speed plane over desert waste, 
sea or mountains. Different water, 
different weather, every time I shave! 
‘That's why I'm taking Mennen SI 
ing Cream with me. I’ve experi- 
mented, and I know that Mennen 
gives me the same smooth sha 
everywhere—with any water in any 
weather...” 

Mennen Shaving Cream meets 
every shaving test to which men put 
it. Its scientific principle is Dermu- 
tation—an exclusive Mennen process 
which softens the beard, lubricates 
the blade, and tones the skin. 


h me” 


Now! Two Tyres of Mewven— 
teith or without Menthol 
Mennen Shaving Cream in the good 
‘old green-striped carton is the fami 
favorite of millions of men. Now there 
is another Mennen cream—Mennen 
Menthol-iced with the  triple-cool 
tingling lacher. Tt is distinctly the 
young man's shave. Menthol-iced 
comes ina gay orange-striped carton. 
Your druggist has both Mennen 

creams. Take your choice, 


Srectat, Armin Suave offer! 


A special ravlr se of Mennen Talim 
or hen is given fe ight now at your drug 
store when yuu buy a tube of Menten 
Balm. Theat two Meanen preparations tre 
Inascaline delights. Se your drogyat today, 
[Auk for the Mennen ArranSusv® ses 


MENNEN 


FOR THE MODERN SHAVE 


FOR THE SHAVE 
Free 14 Smooth Shaves! 


stirs 


AFTER THE SHAVE 


Crea and Shia Ba Jo write youre 
Stoneman Coy News Dee Pa 


ust 


To improve 
your 
wear a 


PAL 


ATHLETIC 
SUPPORTER 


Let your mind and body both be free 
+ unconstrained, Wear an athletic 


supporter. Nature left a crucial zone 
unguarded. Even when you forget 
the danger, your body remembers. 


Aicient sapporter 
be . .. comforea 
get. perspiration: 
Ac all drug stores, 


slightly higher in Canada.) 


Bauer & Black 


‘A Dison ofthe Kendall Ca, 

cMicaco,.. EW YORK ,.. TORONTO 

Also makers of the famous O=P=C 

For 40 years the leading suspensory for 
lily wear 
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By W. A. DeVerre 


HE trellis illustrated was designed for 

plants which ordinarily are allowed to 
droop over the edge of the pot or are 
placed in hanging baskets. The delicate 
Framework with its graceful curved top 
makes it possible to train the plant to 
grow upwards and gives a better appear- 
ance when the pot is placed on a window 
sill or anywhere below the eye level. 

‘The entire trellis can be made from 
\4-in. wood, preferably poplar. All the 
parts are 3 in. square with the excep- 
Hion of the seven top members. which 
are cut from pieces 14 by 1 by 6 in. an 
are spaced ?4 in. apart. The four up- 
rights, which are 924 in. long, are placed 
in pai 435 in. apart. 

two long crosspieces are 15 in.: 

they are spaced 3 in. apart and the lower 
one is placed 334 in. from the bottom of 
the uprights. The two su for the 
curved top members are 3 in. long: the 
four braces are 834 in. The twenty-three 
pickets, which are spaced 3 in. apart— 
eight at each end and seven on the 
“*gate”—are cut as follows: three 434 i 
long, four 54% in., four 334 in, four 53% 
in,, two 6 in, two OM in. two O36 in, 
and two 64% in. 

‘The trellis may be painted or finished 
with white brushing lacquer. 


This article ts in condensed 
form an entry which won third prize in 
the elementary woodworking division 
of a national contest for teachers of 


‘OME, mechanics. re- 
‘ard a discarded file 

5 useless junk, yet old files often can be 
revamped into useful tools with but little 
srinding or forging. ae 

Round files may be made into pin and 
center punches, 
seribers, prick 
Punches. reamers, 
and chisels. The 
file teeth on the 
grip portion of the 
tools, when 
smoothed slightly 
on the grinding 
wheel, give the ef- 
fect of a knurled 
finish and aid one 
in holding the tool. 

‘Square and tri- 
angular files make 
glass drills, dia 
mond-point 
chisels, bearing 
scrapers, small : 
lathe threading and boring tools, and 
square-hole broaches. Half-rounds are 
chiefly used as bearing scrapers: the teeth 
are ground off the entire length, the 
side slightly hollow ground, and the edges 
honed with an oilstone toa smooth, sharp- 
cutting surface. 

lent orien emesaly ta dncodng 
excellent service. ly in threading 
| and cutting-of operations for they permit 


Tiny Trellis Built for Flower Pot 


Twenty-One Tools Made from Outworn Files 
By R. M. Kocu 


46 inch. 
OD cute eral o 


Flower pot trellis designed for climbing plants, 
funda etal showing shape of the arched top. 


shopwork conducted by the Education~ 
al tment of POPULAR SCIENCE 
MonritLy. Mr, DeVette teaches in the 
Wilson Junior High School, Erie, 


working in close comers. 
Wood chisels of all sizes 
‘can be made from flat mill files; and when 
the temper is drawn they hold up 
well in actual use. Considerable grinding, 
is required, however, if it is desired to 

taper the blade 


very much, but 
this. is not 'abso- 
lutely neces 
akthough 
proves the appear- 
tance of the tool a 
good deal, 


Auger bit files 
ean be made into 
small screw driv 
for radio and el 
trical apparatus, 
Cut the file in half, 
put a sinall handle 
fon each piece, 
grind the blades 
smooth, then 


he accompanying illustration shows 
some tools made from files at odd times 
ith the aid of grinding wheel only. 
‘The tools and the kind of file used in 
making cach of them are as follows: 
iss dil made from Sin, triangular 
2 Lathe cutting-off tool, 12-in, flat mill 
‘ (Continued on page 115 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. Set page 
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A Shake-and-Guess Game - 
for Children 


yaa ve 
ist 


Roy ano cur ae 
Bins 

=. oop” NAIL 

ad and side views of the game and details 

‘owing how the "lady fingers” are fastened. 


“APY FINGERS” js, an csectinng 
ing yame for children. 
serve as a novel substitute for'a dice shaker 


“a an Eagle/ 


Tired. “The faneshaped hole i 
cn ‘le 


ep crore tltt al wond . 
ta be male frm sn rane pt SOAR AWAY on your swift Harley- 
{ened tothe fingers with snail mail: and the Davidson! Race with the wind—whir 
niente tom testes Rad soldered fo over hills — flash down the straightaways 
te ni ntl tne | — fee aban eagle! 
Bee ee eal ete any maciog ost cos tat All roads beckon to you. Jump into the 
Ee tegta ener eye saddle and See America! Cities, moun- 
that the fingers fall into the alot. If the called tains, lakes, seashores — just choose your 
ee sete Man he i ceased 8 peed raat pae eee 
omnes ext tthe top apace, be route for a glorious vacation 
ven i ‘gecseet and fe THERE! Forget the cost — the upkeep 
Bane Co of a Harley-Davidson is only a cent or two 
Tools from Outworn Files per mile. 
i ghinnal otues af vert See your local dealer today — look over 
ie ; the Big Twin shown above, and our won- 
ssa Ramp eta derful "45" Twin at only $290 f. 0. b. fac- 
& Satpocre rape teat rome le tory, and our Singles at $235 and $255. 
teehee Ask about his Pay-As-YouRide Plan. 
ah Bit pecd ti rornd te Mail the Coupon for literature 
senlax pate, tn aed ie that illustrates our complete line. 


fin punch, 
Hat chine 12 
fiatchiee, len rowed le: | 
feand gasket cutter, in. knife 
‘es 
= wood chi 
‘Tinncr's scraper, 83 
Bearing sraper i 
enring scraper, 10-i, triangular mil le 
Denting serper, Hein. hall-ronnd fe. 
seep the fle ool when grinding to avoid 
ruining the temper 
"To eat off portion of «fle, grind groave 
completely arvund it at the Geared porn, 
clamp it in a vie, and strike the projecting 
‘od sharply with «hammer 
eal ley heat i to a chery red and 
egp it gover ith ine atl ea 
Rruching up the handles and grips of your 
tools witht paint improves them 
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Wizardry in Wire Pavel 


How to Develop Original Combinations to Mystify 


Your Friends—Two Simple Principles Give the 


1U can devise many fascinating 
ire purzles if you are famil 
with the two simple princi 


presented here. Bus bar or copper 
antenna wire may be used. All joints 
hhest if soldered neatly, but the work 
ial a not dif cae 

in Fig. 1 we have two rings hinged to- 
ether, and B. On one of them hangs 
another ring C, and over this is 
the somewhat sinaller ring D. The 
solution ix so simple that it can 


‘together as in Fig 
Ring with Dil aide down to 
the joint, permitting D to. be 
lifted off as'shown. 

Ih for Awe substitute a star 
as in Pig, the solution is not 0 
tpparent, since D must be worked 
round through the points of the 
Star.” Ring Bin this eaxe should 
hot be too. large:_ its’ cireum- 
ference should eat he paints of 
the star in haf. D should be just 
lange enough to alip over the 
points. For C in Fig. 1'we may 
Substitute a trlangle, stan, oF 
othe Ar principle in Mustrated 

ther principle ix illustra 
in Fig. 4. On the U-shaped wi 
(in the upper. of the two dia- 
3) are hung rings Band 
them is the smaller ring 
D, which ‘maybe removed as 
shown in the lower diagram. 

‘By combining. this principle 

with that of Hig I, we ean make 


By ARTHUR L. SMITH 


the ring D. To remove it, the 

holding it is worked around to the 
‘The stars are folded together, and D may 
be removed by working it around through 


ey 


the points and the other C rings on the 
principle shown in Fig. 4 “Another D 
Fn mare put over ees Co and 
itis possible to remove both D's. 

‘Tomake this purse i beat to lay out 
astaron aboard as in Fig. 6, Two circles 
fre described from the same center, one 
thin the other. The angular degree 
il the length of the 

‘upon the  diference 

dlameters. For a six 
the radius of the circle will give 
the distance between the polnts 

‘Nails are driven into the boned 
at the points of all angles as 
Shown. ‘The heads must be eut off 
0 that the nails do tot, project 
tore than 14 in. above the sur- 
face. The wire then may be beat 
accurately arourrd the nails 

Figure 7 shows another varia. 
tion ‘uf these two principles. 
and B of Fig, 1 are elongated to 


U shapes so that D may slip over 
them. On the ends of these must 
bbe hung devices to prevent the 
removal of D. The illustration 
shows a ring C, over which 

placed D. At the other end is 
another is attached as 
shown. To remove D, the U's are 
folded and ring Cis moved around 
to the joint, which permits D to 
bbe brought around to the bend of 
U and worked through E on the 
principle of Fig. 4. Ring @ may 
be attached in the same manner 

if desired. 
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This Model Flies Up 


Fig. 3. How to mount the revolving propeller | 
(oper view): the completed model’ ower 


the other blade to the opposite 
fare that these’ blades in both eases 
fan that 
willbe up. Te ~ 
13 in. down from the body so that they 
be braced by the small body crompieces. 
‘These propellers shouldbe. as Tigh 
feathery to its possible to make them ‘They 
tan be brought down in weight and thickness 


tall the propel 
propeller by’ 


[OF the top piece, placing two washers und the 
propeller on it and then fastening it to the 
propeller, 


‘A long shaft will be found h 
acting any wobbling effect, 
Cove in.) ‘musi wire i 8 


satisfactory for this machine, Unhook the 

hook and wind the motor as for an airplane 
rmovdel; then replace ‘he S-hook with pliers oF 
tweezers. 


SBIECES. 
ERENT WRopenier 


RUBBER HOOK 
NOG MUSIEWIRE 


'2 DROPS OF CEMENT 
Fo CENTER S-HOON 


Fig. 4. Desien for  Penaudl model like that 
fiven the Wright brothers by their father. | 


| Longer 
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Now 


Your 


Shave 
Can Last 


You can stay clean-shaven 

all day because of closer 

shaving made possible by 
small-bubble lather. 


HERE is a satisfaction when, in the evening, you 
realize that your morning shave is lasting. This six 
o'elock on means you've had a really close 
shave in the morning. That means a properly moistened 
heard, and Colgate’s guarante 
that's the Colgate secret of such effi 
bles get down to the base of the bea 
more thoroughly than big, air-filled bubbl 


Two vital facts—easily proved 


‘The minute you lather up wit 
happen: 1. The soap in the lather breaks up the oil film 
that covers each hair. 2. Billions of tiny, m 
laden bubbles seep down through your beat 
around each whisker ... soak it soft with wat 


Colgate’s, two things 


-easier to cut and 
ht down at the 
sst work, 


Instantly your beard gets m 
pliable «scientifically softened 
vase... then your razor can do 


Better grooming—the utmost in shaving comfort. A 
‘world Gf eckson! ica} aber various experiments with 
big-bubble lathers, have found that Colgate’s is 
supreme. You, too, will agree. Let us help you in de- 
ciding—note our offer below. 


ut 


‘onpixany 


Ordinary, bighubile 
ieiker"Upreily mage 
Nowe lef 
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Novel Saw Rack Saves 
Waste Motions 


Now—A 


REPEATER 
20 Shots at 
One Loading! 


HE manufacturers of 
the highest powered 
pneumatic ‘rifle in the 


another great achieve 
ment—THE CROSMAN 
PNEUMATIC .22 RE. 


PEATER with 20 shot 


“powered re~ 
petting pneumatic fle 

‘the world. "A real re- 
peater for target and 
small game-shooting 
such as every gun en= 
thusiast has impatiently 
awaited—and now can 
have at the surprisingly 
low price of 


*15 


‘This new Crosman Re- 
ter has ail the fen 
Tires. of the ‘famous 


A rack which holds saws in a position to be 
Picked up without « smoment’ to ot time. 
AN improvement over 


AS ate on tale T bait te rc ita 

which sllows the saws to be panped instantly 
{nthe proper ponition for use rack can 
the made of | by 2 by 12 in. oF heavier pisces 
spaced 35 i. apart and screwed toa hy ¢ 
oF the required length—Grono W: Rov. 


When Doors Need Paint 
(Continned from page 2) 


with turpentine, but 
alittle good floor or 
Spar varnish should 
bbe added to knit the 


te pant tothe od 
power to kil ™ ra ty ato 
Seid esting 
inter. A. good pre 
rea ie, A oe 


Turpentine is abo 
fone third varnish 
find two thirds tur 
entine for this cont, 


2, Greatly increased 
+ Sdjastable powers 


Pose. 
For applying the 
int you should 
re a Hat brush of 


5. Eseluatvs 


good quality with 

bristles —"one 
about 2 or 214 in, 
‘wide. You will need 


ist paint A. next 
B. then Cand soon. 


tre lights of glass in 
the door. 

Ts ia wecemary to 
remove the door from its hinges to paint the 


Hotton and the top edges. Iti very impor- 
tant to paint these edges to prevent warping 


‘The Materials Needed 
for Two Coats 


1a. Ready-mixed outside il p 


int, 1 py 

|b. White tead paint requir 
pt: boiled linseed ol 

ph terpentine 

5 lb. white lead, regular grind 

1 lb. Unting enlor to ai 

Note:The formula for white lead 


CROSMAN 


Pneumatic .22 


REPEATER 


MBOWES WITNOUT PO 


pit is based on the use of a 5b. can 
| 4a wil make Ete more than i 
of paint, or enough for two doors 
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After painting thei, place the door on its 
inges again ana paint the parts in the onder 
shown above. 


he door nh and otha, lee shld 
be removed before painting. If the hinges are | 
solid bras it ie ttl to keep them fre from 
paint, but if they are plated it is customary 
{to paint them. 


Fishermen’s Knots | 
sd Joom page 102 


5 eiable as the slightly more complicated 
;pound Joop knot. 


wil ot alip or break easly. 
sake of larity, cord rach larger than any 
thing you are likely. to encounter in fishing 
tras ed bn malig he 

Perhaps you wonder why the compound knot 
is recommeded rather than the fatnlier bow: 
Hine which in eases to tie ak which, at fat 
sc ks a 1 wl dt mw 
‘Mer mock, experimenting, febing ‘experts 
ive found that the twin wil brenk maoner 
than the compound bocause the line ir bet 
tore sharply tn forming the knot. For Ut 
Teas, the later Knot ar been adopted ax 
Sandard on "manufactured. tackle, an has 


proved its superiority. during se, 
If you do even the simplest fishing, you will 
cencoitnter the difficulty of joining two pieces 


ol get Inder together: Win you we tn or 
‘intr Knot, the Shances ure thatthe pice wll 
part Jt when should hold fl repay 
on tte tit ka (ig 0), nerd 
many anger asthe bot fr auch prone, 
in tng ffs twit the two ene aout 
och othet, ving ach two tur et show 
Fig. Then past the end through the central 
og between the twisted nein poste 
‘ttetione (Fg 8) and poll the knot tue 
"To attach the fang line to the lop of 
sal ot lender in much ara that you cut unt 
'qelcly. there is nothing beter than the 
Helin kotor tle hitch Ht i ey oe, os 
Sows tn Fig. 
‘er kntia which the faherman can we 


include the single and double butfer, the com 
mm leader, and the reel of square knot, 
However, the three knots illustrated will be 


ound superior in most 
"These knots are by 

fishing activities 

all Kinds of rope 

how to tse knots has saved i 


for joining 
wedge of 


Old Photographic Films 
Make Good Stencils 


ey 


‘Stencil cut fom an old negative with a 
‘asor bade. Tt bends without cracking: 


stencil paper is not a 
abl an ld photograph fy poe 
Soa material for’ making any simple ten | 
Which does not require too earful and elabo: 
{ate design and craftsmanship. Such a stencil 
Bey to keep clean 


Reproducing an Old Chair 


(Continued from page 104) 


ist of Materials 


Pare No Dia 

Lege—back 2 Ty 
Front 1 

Rounds—front 1 


the middle. TI 
hhand. Only one 
the seat ai 


ly worked out by 
® placed unter 
bet Posts; this is 
me level as the bottom one on the 


bowed tightly 
soaked in boiling water and then clamped to 
‘form. Another way isto shape each slat, from, 
1 pilece of stock 1 in. thick 

spokeshave, 

‘AL the present time many old chairs of this 
type are ‘being refinished in modern wa 
Some are even painted jet black with touches 
of gilt oF bronze paint; others are given x dark 
Brown for chocolate color. Foran antique 
‘maple finish, a very light walnut stain may be 
lused and wiped or sandpapered off in places 
torgive a highlighted effect. 


If it is not possible to obtain rush 
or fiber locally, send a self-addressed 
amped envelope to the Information 
Department of POPULAR. | SCIENCE 
MONTHLY for the names of dealers. 


Homemade Gluepot Keeps 
Hot a Long Time 


TIEN a large quantity of hot glue 
‘used and a gluepot of suitable eapacity is 
‘not available, an excellent and. inexpensive 
substitute can be made as shown from a 6- or 
‘qt, galvanised pail, a S-lb. syrup bucket or 
jar container, and a sheet of heavy’ ti. 


(CUT OUT FOR BRUSH HANDLE: 
Ns 


iy cover 
TOR alueror 


Glue remains fiid in this pot for con- 
‘Siderable time when once the waters hot 


‘The large quantity of water which this gluepot 
holds isan advantage because with one heating: 
on the kitchen range or gas stove the glue will 
remain in a fluid state for a considerable time. 

Do not omit the cover for the small bucket 
because keeping the glue covered whea not 
actually being used will prevent a “skin” from 
forming. —R-C. Srawiy, 
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ATKINS 


sreeL SAWS 


JS .32% ome workshop, ose the new 
‘ATKINS Hack Sav Blades which have 
revolutionized metal-cuttiog ia thousands 
of factories, shops and mills all 
‘world, They cut TWICE at fast 
| SIX times as long a8 ordinary blades. Jase 
| try one on your next metal-cutting job! 


For every kind of wood or metal cutting, 
here are ATKINS Saws, to do the work 
faster, easier and beteer—"A Perfect Saw 
foc Every Purpose.” Hand Saws,—" 400 
and "4ot,""—and other favorites for cro 
‘cutting and ripping. Back Saws to do fine 
work in cutting mitres, grooves, et 
Band Saws ia narrow widths for home shop 
machines. Circular Saws in all sizes to 6t 
your power saw outfit—croms-cut avs, 
Fip saws, ete. Dado Heads to cut grooves! 
Metal-Catcing Ciscular Saws! Grinding 
Wheels and Files to sharpen tools speedily! 
Cabinet Scrapers of Silver Steel! Saw Filers 
and Saw 5 

‘Saws and Tools at your Hardware Store. 


Four FREE 
Booklets 


C. ATKINS & Co. 


“Silver Steel” 


Hack Saw 
BLADES 


And 10 Other Kinds of 
ATKINS Saws and Tools 
for YOUR Home Shop 


ATKINS 
GROOVER OR 


ATKINS 


ATKINS MACHINE 
rrewen'’ 


ATKINS 
circ 


eae 
LO gates 


rite Ce? cdatig bees 


aE 
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NEW MODEL 


DUTH BEND 
LATHES 


Reseating a Chair 
with Cane 


| Paste this Home Workshop Refer- 
ence Sheet, including the head 


Catalog price 
monthly "payment 
Payment Catal 


9-in.x 3-ft.Junior Rack 
Geared Screw Cutting 
Bench Lathe, with 


tad Equipment 169) 


above, in your scrapbook in the sec 
tion marked furniture. (August, 
1929, Porutan’Scwence MONTHLY.) 


What materials 
sary to reseat @ ch 
bing? 


i 


tools are neces- 
with cane teob- 


webbing either open or close woven: 
splines, preferably of ros. if the grouve it 
tice curved ab sponge at 
Machine-woven cane webbi 
tained io ether pen or close wen 
‘ths by the running foot and in 
canes and meshes Opea-moves 


SOUTH BEND LATHE WORKS 
tar E maees sient, Sonn tent intern. 7 


Get a World Famous sty nl ee etn toes 
Bylo arg uaror wedgeciayel lange of 
ONN wooo wo t 
on FREE TRIAL 4 the cane surely pla 


Jeng 


cane webbing 

1 Th tools required are 4 mallet or hammer; 
4» Mim, and 34-in. chisel; wooden wedges (Uo 
be made); a pair of heavy scissors oF tinner's 
snips, and a Jackknife 


‘about 10 ft: each and in three sixes 
‘sine should be tse with fine-Bine 


the seat frame prepared for 


rand water. Scrape the inner surtace 
of the frame ee 

What te necessary 
terials for use? 


1. Make about five wedges of 34 
ond ity several widths varying from 
ser them atone end to in in thiekness, 


‘Hooks fad". "Yo wit be sep prepare the ma- 


PLYMOUTH ROCK SOUAB COMPANY 


mat Sipteinne p> ries, este 
of St. Louis one, 
bir (rome 


anes | | Getstiosks can i 
ier Geer eo eds es 
Send remtienee NOW | Rook on many New Inventions, illustrated (Qr000 SCREW 


Pack, "You Get d Complete Woodworking Shop Jor 
Sze / Separately buy What You Want Ad 25 ouNeed CByi 


bay 


5 Machines Wal Sra eet Fa 


Sangeet FG 4 — SPE, 


Fign. 104. Steps in removing a 
| the'cane, and marking and texting 


sips eut the piece so that it extends 
‘aroove about Lin. all around. 

‘3. Soak wpline and webbing in water until 

thoroughly pliable. "(Continual on page 121) 
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Continued from page 120 


Warm water will speed the softening process. 
4. Fit the spline loogely in the groove, if the 
we is a curved one, and cut it to length. 
Mace the joint at the back of the frame. If 
the corners’ are angular, cut miters on the 
splines. 


What is the, method of caning the 
seat? 


1, Place the webbing over the seat frame, 


slowing the parle strands of cane tron 
parallel with the front edge ofthe frame. Drive 
the webbing into the front groove with 
wedge. Let the we a 


"Drive the webbing in with a wego in the 
opposite gronve. 


Fig. 5, Comer of « seat frame which shows 
webbing trimmed at A'nnd spline laerted at B, 


8, Repeat the proces with two more wedges 
tthe other two grooves. 

4. With another wedge force the webbing in 
he groore entirely around the fame Remove 
he fixed wealges as the work pr 

5. Cut off ll ends of the webbing with a 

isel in the bottom of the groove at the outer 
crn (see Fig. 8) 

6. Run glue into the groove and disteibute 
t over the eane and sides of the groove. 

7. Drive the spline in with a mallet, pro- 

witha block of wood: Be careful that 

red edge of the spline is not driven be- 
the surface of the frame (Fig. 5). 


What finishing is necessary? 


bbe removed by 

‘over ans flame. Be eare- 

‘When the cane webbing is to be left a 

tural color, it will look better and last longer 
is given a cout of tough, elastic varnish, 


nl with machine webbing, what 
he steps to follow? 


1. Cut off the old sent with a 
‘all ends of cane fi 

hg frame with soap and water 
‘2. File the spur o age toa 
nife edge. ‘Set the spur to coincide with the 
ser edges of the holes, and gage entirely 
round the seat frame. Repeat the process 


weral times #0, as to make the scoring rea- 
mab 


deep." Continue the seoring in inaces 


nce with n kf, 

5 Increase the guge setting 3 in. and again 

ve enliely around the frame (Fg. 8). 

4 Gut'the groove in deep witha chisel 
‘samse manner ae spline is removed 

init i adviable fo ake © sipie 

huge (Pig 9) mn 

csi to fish the eut i available, Clean ont 

re sreave thoroughly. Round: the ‘corners 

ily with a chisel or sandpaper 
thawed with the revealing ts previously 
1D. Pray 
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incentive in front of 
your workman. Get him pushing 
for high production—watching his 
on a Veeder-Root Counter. Let 
pieces per day or hour. 


pati ROO) 
COUNTERS. 


~ 


> F ; 
work add up) 
him see his efforts COUNT in 


So he'll be encouraged to do more, 


éarm more—and you'll know you get all you pay for. Saving over- 
runs and under-runs by counting the work ar produced 
The Veeder-Root Catalogue will show you Counters to register 


increased production at ANY machine. Sent free to all who may 
‘meet with the problem—in invention engineering or manufacturing. 


jinconporarco 
Wanrrona, Conn. 


wm: ~~ | 


BS Newt ROS 


Sea aati 
‘ind of cabinet or Joinery work. Write for vreulan 


You ean perform every 


Boice-Crane's 
i 


ETE fie ee. 


IT'S EASY TO BUILD THINGS 


tion with greater speed, accuracy and econ. 


woodworking opera- 


© This seat on am advertisement in POPULAK SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8 


POPULAR SCIENCE MONTHLY 


ie 


i 


Sample cake of Lava Soap FREE! 


-=* Mail this coupon 


Brera Peniee Dee 00 

end me, FRER. « samgte cake of 
LAVA the hand’ soup tat femoven all ube 
ire ana'eresee 


Name, 


aiid This IDEAL Flying 


FORD MONOPLANE 


Home Workshop Chemistry 
phar 

vende Reet ce 
grit, By cre in meer, 
se yn fe 
color—both water colors—a glass of water, 
Shae celine eetaden. i peal, 
sete fg etm re 
ir riy Pei rot 
Fact taerdy 

If the air in the room is so dry that the hy- 
pie athe yh he 
Se aecrs cee 
See ee yar cance er 
se a we fe tn cree 
Fea fe etre 
ine 
ae, 


Zach representing an increase of two percest 
‘nami. 
W WATER colors donot ook exactly the same 
hen dy as when they are fist applied but 
the diference ix not. enough to thse any 
serious error; and, ‘you can allow for 
tie change if you daa ite preliminary exper- 
“Mie the bbon with the painted 
After the paper rit with the painte 
scale of tints dry, mark each eld with the 
amber of degrees sf humidity which the color 
ts ‘aa indicated. by the hygrometer. 
is callbrated strip enables you to eter 
with fair accuracy the percentage of moisture 
in the atmosphere by comparing the tint of 
the impregnated. paper with the color male. 
“The impregnate filter paper wil tain 
te dice fndaitly, proved is kept 
fn indicator indeiaely, proved it is 
‘lean and free from dust Asie convenient, 
nd effective way of mounting the paper i 
Sopend a stap ef it im a vertically mounted 
flats tube, per at the bottom and covered at 
fet 
ire 


with a loose layer of absorbent cotton. 


impregnated filter paper is to serve as 


calibrated hygrometer for sclentit 4 
{Setter to mount.a square of it belind glass 
small framelike box, which should be 

the bottom and sides to admit the air an at 
the same time protect the contents from dust. 
In the center of the paper a small window 
should be cut out, corresponding in size to the 
‘oblong fields of color on the calibrated color 
scale. This strip of paper should be so mounted 
‘behind the filter paper that it can be slid up or 
down until the color of the Geld of Uhe sale 
matches exactly the color of the paper. ‘The 
Figures on the calibrated strip will indicate 
the degree of moisture—Enxesr WELLECK. 


Painting in Damp Weather 


MATEUR house painters are told repeat- 
ADU and enpiauzallypever to attcept to 
paint in damp weather. Occasionally, bow- 
rer, itis necessary to take a chance for some 
‘compelling reason, as when any delay. would 
interfere with other mental work. ‘Tn, suck 
wise to follow the example of pro- 
1 painters and apply the paint with 
ional vigor, brushing it out thoroughly 
{na thin, uniform Ss. 
Prolonged and painetaking brushing wil 
‘he adverse results which, 


ial cen i the Sl 
is permissible to thin the paint alghtly wi 
turpentine even the at cat, which pinay 

ould carry very little turpentine. Add only 
sufficient to allow the paint to be brushed out 
{ins too much wil rece the glow. 
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Foneiiosene take 


THe WHIRLWIND SAVES MOTORISTS 
Wiwuons OF Dowars YEAR 


pee 


oa 


Sn wa 


Somat gts So i ay Sa) tan 
tev 
p= aa peewee 


SAVE MONEY—\ 
Mt H & A BAND SAW 


MAKE MONEY 


HESTON & ANDERSON 
‘won market Street. 


DIESEL ENGINES 
Marine and Stationary 

By Ensign DAVID L. JONES, U. S. Nav 

The mont sample, tho 


ee 
a 


Drsefients 


Masine RE 
seouere (Pa 
core eS 


thermnoyatnie 
Se Deel 
nhl ustrat 


wih “drawings ol workin 
‘deta Sngravion 


Popular Science Monthly 


2a Few bnew Teh A 


A definite program for getting ahen 
financially will be found on page fou 


of this issue. 


sr, 1929 


POPULAR SCIENCE MONTHLY 123 


Tools That Help You See 
(Contd from roe 98 


the work by way of the first mirror, and a 
reading last may be sed to magily the 
image in the first mirror, as in the diagrara 
at A In this way the mechanic ean keep a 

iagnified image of the recess or bore before 
him without straining oF moving in any way 
froin his natural position. 

‘One of the handiest tools in the shop is x 
dental mirror for examining tapped, reamed, 

recessed 


mor make exelent inaprtion tolfr 
many purpone. When it may 
ted ia combination with «small etre lamp 
“There retains our friend the camera, whi 
though not exactly” the. nmptet Kind of 
instrument, yet is owned by everybody and 


therefore may be said to “belong.” How 
mes do we remember some hant-toset- 


Ing” that we took’ hours to fqure oat, on 
tf when we hd to repeat all & year 
later that we had it to figure out allover ayant 
iN with an ordinary” pocket kodak, 
coating all told ten cents an ten minutes time, 
will preserve the entire set-up with every clamp: 
bolt block, washer, balance weight, and other 
pocentoties and their exect arrangement, 

"The writer for years repulanly used. such 


otograpic records forall “ical 
Ptoochy set-uponsutonsticscew machine: 
hr muck es that reprodoced 

15 ba an boar 

wll more than 


ly there the racing ability of the 
hotgraphic camera. ‘This i especially useful 
for the experimenter. Fig. 1b at a shows & 
temporary. but accurate scale required on « 
siopmade instrument it was produced from a 
lange-scale drawing by the camera to a degree 
of fineness and accuracy that would be utterly 
bu of the question by bad 

‘At Bisa Tesuction of «regular 
en conjunction wth ¢ 

mach a scale ma 
ye used to rend off fengts of -003 in- and to 
‘Contour distances sich ax 

sof graduations scratches, 


sie in thie manor 

‘A good way isto reluce a regulation Yin. 
wale to one it which each grin. division 
miusls O05 in. ax shown at, ‘which. meane 
iat the picture of scale 6 in, long will have 
sTength af 480 ia. 


| MAKE 


Your Own 


Cie 


Summer Furniture 
AS \, | 


cient, p 
ioped with powerful two-shafe motor that per 


Co. 


is Dept BD 


Specialty 


‘St, Milwaukee, 


Be theTom Brown}f= 
of Your Town | 
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‘Also FREE (icq snsting 328-Patare sry ot 


The“Pocket Machine Shop!” 


Write 
Quick! 


Send for deta 


Foley Saw Tool Co., Inc. 
‘ole Bldg 11 Man 8. N.E, Minneapel, Minn 
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Ornaments for Your Home 


eriture, fr which the mnjurity of trams 
cig ued, Thome ek ave made of 
composition wil take ela 

the seo ts any trond ourfoce, may 
be stined lke the fist surfaces or very pleas 
ing two-tone effects may be proluced by wip- 
ing the stan from the carvings before has 
commenced to mt 
tecanidonseni nie iemevog sed 

tain bere applying it nthe cari 
Mlcrwards to wipeit of oo, in order to obtain 
fiat the desired elect Ass al, however, too 
reat a contrat between the two tones should 
EPaveided. Often a delicately benutfl fect 
may be puine by eang sandpaper orate! wool 
to produce the high lights after the stan ix 

yiatend of wiping toll when wel 

a stain finishing preparation of the ur 
face in necenary: in facts the stain must be 
tite dyin the sce na wil 

ean opportunity to pencirate. The sain 
ts followed by «thin coat of shellac, which 
seals tod keops it from bleding through the 

Whek Ingest of is used 
fo the cor ‘coun ines is 8 

fe practice to spply preliminary coat of 
Sheila to nal the surface, although that i ot 
beoematy with some of tne makes ef omazmental 
Carvings on the market. 

‘Thevrceed typeof reli desgna—thoee for 
wall decoration-may be oblained inthe 
Tre, of pase! medallions, border, frien, 
Dane! malding, cove cornicon cenlerpiere 
{evtrplace pani plaques pean pa 
Pi po 

Wall relief ornaments are applied on top of 
tha placer ‘The bones coat feb for ore 


cemented in place with plaster of Paris and 
ilue size, or plaster and lime. 
‘The pressed fiber and lighter tion 


ornaments are unsally vith wall paper 
posecr plosic paint, Where wall yeper 

Pused, it is brushed on to the back of the 
‘ornaments (reveal ats time) and allowed to 


Coloring an ornamental carving applied to the 
‘otherwise plain door panel of chinn Gonet 


soak in for five minutes or so. Then another 
‘coating of paste i applied, and the orsaments 
Se placed on the wall. They should be prewed 
tiphtly into contact withthe surface, which is 
best acconplished witha fat wooden paddle or 
‘ther instrument, peshed hard against the low 
place of the ornaanent 

Fare must be taken not to flatten out the 
raised parts of the design while itn wet with 
the paste. Any wrinkles or buckles in the Bat 
Dart of the ree may be smoothed out with 
Paddle ora putty kale. 

‘When ornaments are. applied over bare 
plaster, the wall fist should be sive to prevent 
the paste from soaking in. 

Paint, if available, fords the best 


Avoust, 19} 


Carved design composed of bree separate 
pieces. When a unit of the desired shape can: 
‘hot be had, tin uften powsible to combine wo 
{more ornaments. "In Snlshing the cary 

Stain io applied freely, then perdy’ wiped off 


method of apnlying the premed fiber or 
tents. The sane procedure i followed as wit 

except that the plate paint i prose 
Into the erevies atthe back of the relief Torn 
nll they are a litle more than fal. ‘Thig 
tethod iver a solid. surface when dry and 
insures afr, smooth job, 

‘When used rooms that are done ¢ 
pulden pala aacent tin the 
fora are simply presente 
which holds them securely inp 

All of the usual forms of wall and ei 
color treatment may’ he used over these vn 
tents. Being more or fess porous or absorbent 
they ordinary require the use of a xize 
Ding cont to sea the ou 
Plaster walls. Afterwards 
Coated with wall paint, “Tiffany or sponge 
Alpi wet nt or fed. 

‘se ofthe presse fiber typeof ornament 
coffers a number of desirable thechanieal ade 
Santages over solid plaster, which, in any cas, 
The amateur cannot nally apply. They do not 
‘rack or check, and being nomewhat ferible 
they eon rreglritis of constrc- 
tion. Its not necesiy to sae and trim then, 
to am exact fi; imperdect joints and creviced 
tay be filed with plastic paint or plaster of 
Pars and paint In fact, when fer moldings 
are applied with paste, ie preferable not 
Beat em ust ger, bt low aout 

in. between lengths for expansion, the 
{oe filed with any stable compraiton when 
the moisture from the paste has dred out” 

“The posubilities uf relief ornamentation are 
almost unlimited. Ceiling centerpieces may be 
st in set with ler and. aller oes of 
the same design in adjoining large and. small 
ome. Another method sometitnes employed 
Eto repeat detached motife at intervals and 
tie them together with lengths of = mitable 
onder desi. Hele forms in period motifs 
sho are obtainable for une in peiod interiors. 


Hints on Sharpening an Ax 


N SHARPENING an ax for chopping, give 
the blade along bevel anda ne, sharp edge. 
er aliting onthe eer Ian the lade 
ould not be ground so far back becuse it 
Purpose ix to wedge the wood apart quickly 
End texr the Shera ol cat out lange chipe. 
It you do considerable pitting and chon 

i Lvl wes dobleblad or duis 
bitte x with one slitting and one chopping 
celge—Aurnn Ket 
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te cnjaed throwesk 
the" instalation of 


Carter Wall Plates 


‘The use of Carter wall 
outlet plates enables you 
to bring aerial, ground 
land power leads to your 
receiver through one oat 
Jet, eliminating the ine 


ing loud speakers to 


8 by simply. plagging 
into Carter Wall Plates. 
Send for eatalog 


tuateth mening Sane aie that ring 
Oe lar Jaa iy toe one 


Raytech ee BE, 


ie, ay ees 
178-Varion st, New work, W 


=ELECTRAD= 


Th 110-Volt Alternating Current 


By J.D. ADAMS 
yt 


Tk fat erly 


Pattern for Cutting 
Strong Moceasins 


he made of two pieces of leather cut 
‘as shown in the drawing below. The 
leather used should be fairly flexible, but 
not too thin. 

‘The seams are made by butting the 
edges together and sewing through them 
with heavy waxed linen thread so that the 
thread is concealed wherever it crosses the 
joint. The rear vertical seam should be 
‘sewn first; then the rear horizontal seam 
should be sewn from the center each ws 
because a certain amount of pucker will 


y in order to make a 
the top piece should be 
enter of the toe and sewn 


‘The dimensions given will make a moc 
in of about men's size No. 9, By cut- 
ing down the center of the top piece for 2 
in, and inserting eyelets, a lacing can be 
used which will adjust the moceasin to 
larger or smaller feet. For foot sizes con- 
siderably smaller or larger than size No. 9 
the pattern should be adjusted from 

standard foot chart—Ronzxt T. Pouxp. 


Emergency Beading Tool 
N AN emer- 
tooth” corrugated 

‘corrugated 
fastener i a god 
tool for scratching 
ornamental beads 
in wood. A wood- 
en strip may be 
used as a guide.— 


Rarsoxn Warnes, 


A LRSM 


LONGER 


Radiol 
—better tone — 
and clearer reproduction 


If you wane a thrill from an extea- 
foe performance of your radio, 
stall a complete set of CeCo Tubes 
at one time. 


Users of CeCo Tubes have learned 
to expect exceptionally fuchful te- 
production of tone quality. They 
Also know that itis not necessary 0 
‘hife tubes from one socket to an- 
‘other in order to obtain the best e- 


There ace 64 reasons for this. 
Every tube that leaves the CeCo 
factory is thoroughly seasoned and 
siven 64 exacting tess for uniform- 
ity of quality and characteristics chat 
afect successful adio reproduction. 
‘The resule is not only uniformity, 
but much longer life as well, 

If you need just one tube, try a 
CeCo. As the other tubes wear Out, 
install CeCo's until you have acom- 
piss se. Then ell in yout seh 

‘and ask them if they ever heard 
better radio reproduction. 

Hear the CeCo Couriers — Every 
Monday aight at 7:30 P.M. Eastern 
Standard time over the Columbia, 
System. 


| CeCo 


Manufacturing 


Company, Inc. 


PROVIDENCE, R. I. 


Licensed under patents and 
Radio Corporation of America, the General Elect 
te Company td he Weruashowe Hci and 


mac il 


SawXKXK= TCT 
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Miscellaneos 
Sar geri eee 


Fe Set, 


TERRE, Anon, ery, ee Tem, He 
ee Ee 
fia 


—— Easy Way 
to get into ELECTRICITY 


Don't spend your life waiting for $5.00 raises in a dull, hopeless job. 
Now... and forever... say ‘bye to 25 and 35 dollars a week. 
‘Let me show you how to qualify for jobs leading to salaries of $50, 
‘$60 and up, a week, in Electricity—NOT by correspondence, but by 
an amazing way to teach, that makes you a practical expert in 90 dayst 
Getting into Electricity is far easier than you imagine! Act now, today! 


Learn Without Books in 9Qvaxs 


‘ACK of experienco— Jobs - Pay Future 


| ML tiene one. I don‘teare 
no one care Don’t worry about a job, 
ityoudon't know an armatare Bayne trang neeten thoes 
froman air brake don't ex: Yorlife. Demand for 
pect you tol I don’t care if Eeyne men often exceeds the 


you're 16 years old or 40—it 


soa're 16 years old or 40-—i¢ ‘supply, Our employment bu- 


gives you lifetime serv- 
io wreaks after gradu. 


eee 


Great 
‘over $100 a week. That's not 
Gnusual, We ean point to 
‘Coyne men making up to $600 
4 month, "$60 a week is only 
‘beginning of your oppor- 
tunity: You gointo radio, bat: 
ery oF automotive electrical 
for yourself and make up to 
year. 


Get The Facts 


Coyne a your one great chance to get into 
lectricity. Every obstacle is removed. 
‘This echooi ia 80 years old—Coyne traine 

‘is tested—proven beyond all doubt— 
‘endorsed by many large electrical con- 
Sissy free and sight now Fl inch 
= a now fillinclude 
No Books ~All Actual Work ‘lute free, andrightnow Fil include 
No books, no baflling charts... all real and Radioand Automotive Electricity. 


pore EE 


engines, power 
‘ranamitding stations 


cer knows and 
Teading to big} 
‘uation. Here, 


‘can you get such training! 


—— COYNE 


ESTABLISHED 2 
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Salesmen and oAgents Wanted 


Seah he Bre ge Ne 


CCMETIN, Nando, Wester Pau, aibaer 


ieee singer, Coe cae 


Song Writers 
ea aT S 


veomet’Stsoiaten 990 


Stamps and Coins 


ER a Rae 


el? 


Cera eS 


Cael aj et ve oa 
rea ate 


eee i rea, seit 


Se yor 


| LDU gin are Goring eine cane of ina 


Reese 


=a 


ae 
farce 


‘ier Subotr 
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Dollars Your Car 
Can Save You 
(Continued from pose 8.) 


40 what I spend at the elub ought to be charged 
‘against the car—and, believe me, it's plenty? 
‘That car doesn’t do anything else bu 
‘to places, where we ean sp 
“Him,” grunted Joe, 
out 
‘Well, 


Feghtyollor figures me, t,t the 
car saves money in ots of wy 
As for instance? se Joe, iigling 
pencil 
“Da vieations, for one thing,” Ted ex- 
lained,” “If you want to put down some 
are you ca atart with exactly” Bftyaix 
dollars af eighty cents raioad fare we stved 
fant summer. That's what the tickets forthe 
wife the two kids, and myself would have cost 
tn my vacation. ‘Then 3 down at 
iat fur dllara mare hat ‘we veo x 
Dressage by carrying our baggage inthe ca, 
‘Ro, becatse we had the ear and dida't have 
to hang around the hotel all the 
tite with m cheaper hotel farther 
beach. That saved at least f 
the hotel bil 
could con 
‘the cr. 


it we saved 
igure all that up 
This year we're 
‘vacation and well 


“CP HAT'S nears «th of your car expense 
already offet by saving,” Joe commented. 
“How do you account for the rest? 

“Ite kind of hard to give definite figures,” 
‘Ted said slowly. "1 principally fn getting 
dur fan out of the car instead of spending 
‘money on more expensive amsemen 
every clear Sunday we go off on a 

That ‘thing but the 
ind the wife says its cheaper to get up & 
Plenie than to cook Sunday "Then, 

the plene to a 
day, we don't bother to goto the movies on 
ight as we use to before we pot the 
i eavings that way ought to come to 
Altea respectatile total during the course of 


Tiefore we got the oar I used to hang out 
inch of fellows from the ofice Saturday 
cons, ‘Caually’ we went to a matinee, ot 


bo some polo amet what with 
‘and another 1 generally spent at least 
thie or four dollars T head for 


right after the office closes, 


eat at 


hhome, and we go for a ride: or, if the wife is 
busy, I 
polishing 


‘spend. the afternoon’ washing and 


dour you'd come pretty cose to justifying 
tie car expense 
TET haven't ed grinned, 


hing 
‘we don't have to callin the 


‘you're both right in this argument. Each 
{f you is looking at it from a different. 
points Tt only goes to show that a car will help 
ou to spend money if you're inclined that 

it will help you to'save money if you'll 


iat 
FIAVE you 2 motor car problem that 

needs solving? Let Gus and Joe 
answer it, Write to Mr. Buna in care of 
Porutar Science MONTHLY, 250 Fourth 
Avenue, New York City. 
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Pick the RADIO Job 


you want... and fill it 
months 


in only 


It gives you the feal “ope” about Radio 
Gtet te Fea cheno enn 
"hhonsands 


By meansof this"Big-League” 
home-training sponsored by 
Radio Corporationof America 


WE srpegg slong on less than $45 


Thy wait years for success 
that can be yours in only 9 months? 


‘Asa revolt of a marvelous new kind of 
home-study training in Radio, hundreds 
ef men ae today leading stag for fe 
pencil Independence! Radio aye from 
Press )a year. The work is thrill- 
ing...the ous aa pore. acetone mi 
S Copormeesin for eins ee 
Piladventure galorel 


Prepare at Home wit this Big 
Laboratory Ouifit 

Get the “How” as well as the "Why" of 
Radio=with this expert training! Only 
Fit moka ot ra ei ‘spare time—is 

of your course, ou 
ee er eta 
EPapnlicnt olay of apparacan Wick 


‘outhit you learn to build fine 
selve dhe problema thet bring big 


Training sponsored by 
Radio Corporation of America 


Our graduates are in big demand eve 
graduates a ig a every: 


‘Organisation sets the standards for t 
dusery, and stands buck of every lston i 


Money Back if Not Satisfied 


‘The lessons prepare you for success in all 


Phaser of Radio—manufacturing, scrvic- 
fig. elling, ship and shore broadcasting, 
‘Tdevisionsnd Photoradiograms. Asigned 


agreement backed by RCA asnures you of 
‘Spee asaction upon compl of 
ikeeainng gr vour mone? 
Prompt teamed 


‘SOND musuwess 
Inne TEE, 


nn 
3 
8 
s 


U, S. Government Jobs 
MEN-—BOYS, Up 
See watt 


YOU CAN MAKE 
$50 A DAY, 


WITHOUT SELLING! 


the ak 19 pro 
nak $50 every day tn tht pr 
inte have toveanble 8 pes 
Renerve your territory now 
petites 


BLUE RIBBON GUM CO,, Inc. 
395 Broadway, Dept. 67, New York City 


for fal 


| great research, laboratory. 


Reese—A Man Who Always 
Does the Impossible 


We discovered 


just as you said we would.” 
food work: . 


‘exclaimed Dr. Reese. “T 


cely finished telling how 
the result had been arrived at when Dr. Reese's 
telephone rang 
“T called you to say that we've found out 
hhow to make diphenylamine.”” It was the voice 
the chief chemist of the ather laboratory! 
“Both of them found the secret,” Dr. I 
h a we did not lowe @ day on our 


“And that experience proved what I had 
Jong tisintained-that the time had come for 
verica to declareits chemical independence of 


make diphenslamine we had. to get 
the anilive business ourselves. "Now was 
the time to lay the foundation, nt lest, for am 
American aniline and dye industry 

He got the backing be asked for to do 
precisely that, and as a result of the ‘mew 
tuarkets created for their services there are 
imore Amerian chemists employed in industrial 
‘esenreh today than i ll the rest of the work 
Pat together. 


JE, HE, ha never done anything more than 
that Dr. Reese's name would always stand 
high in the annals of America. But that is only 
hi achieveneae 
ar victory, for 
explosives, of which trinitrotoluene (T-N-T.) 
is the most famous, came to play’ a greater and 
increasing part in the war. Here, again, 
America and the rest of the world were de- 
dent upon Germany. Toluene, the exential 
ibstance of T.N.T.. is another product of 
tar. ‘The formula in this instance was n0 
secret, but there wasn't enctigh toluene being 
Produced in America to supply anything like 
the war demand of the Allies, let alone our own 
probable requirements should we get into the 
‘oniict. Dr Reese, already deep in the 
bhusiness, knew the whereabouts of every ou 
recisely what facilities 
ction, knew just what 


iM 
tall added up 


luene, knew 


What was ene was anew way of making 

toluene. ‘So again Reese called in his chemical 
hand men. 

fe ought ta he able to build up toluene out 

he told one grouy what you 

“To the other group he said: "See if 

‘ean find a way to break down xylene into 


TPH peut was repetition of the former 

fer" bert fn es to 
snake toluene. What proved of even grater 
importancy, onc of thems developed snr sab 
aon, xyloh which proved. of even" renter 
al than tol that mben the United 
Ee wot fat the war el or 
bombs and high exploive shells wilh rn 
xylol—T.N.X. oe 

"Those two war incidents illustrate the 
soothed by which scent esearch indus 
owe. “Teamwork, organisation, 8 dein 
Pele stated: perhaps a suggestion at to how 
{ey be ted Tat ie meth tae 
shed by Dr. Rese, end ne wey 

hos oaed 

SHES Sc tr he man "ie head 
tithe rsarch organization, tot only a thorough 
Knowledge of scence, but'« thorough under. 
Mending of is economic relations tad’ the 
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We teach you elect 
901 the actual work to do 


Every branch of Practical Electricity 
jughly and so personally” 


} THE NEW YORK ELECTRICAL SCHOOL 
“Wo West 17th Streat, New York City 


by giving 
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Reese—A Man Who Always 
Does the Impossible 


(Contino from page I 


than one of the teach 
He seed at my suze 


of my own youth. 


ve s merely an exten 
fe work. teaching chemistry. into 
= 3 A, tring 
hemistry ever since got thro o 
Twas brought. up in an 
Setael a aeaials Teh eee 
then T wasn't interested inthe subject" 
Dr. Reese's father had toeen a deat in 
the days before the Civil War when 
familisr sign oo = drag storefront was 
Themist."" "An uncle was lao an apothecary 
ther uncle snd = grandfather were Piy= 


'Tnever lost my interest, even as « bo 


ching up apiece of 
Tialinore observing that 


fod spending & great deal of time and a ly 
trying to discover how it got that way. 


we in 1862, young Reese's 
tarroundings were those of literary 
je culture’ supported by modest 


‘until 1900. 


WATE, the tern ofthe century, busines 
nto be done on bigger and broader 
lines than before, business wen began to a sou 
‘off some of theit contempt for "col 
ttivenily professors bogan to realise tha 
America is, afterall, 
last, and that there is to 
with culture in the 


o make sulphuric acid more 
Looking for a chemist to solve 
it, they picked Dr. Reese. He found the way. 


me to make sulphuric acd, but tha 
i the mont naportant heidi al industry, 
7 ly, 


‘probabl 
So" aithoagh Reese 
Bim any beans in the 
seosation 
Toestoaieth fs 
hhad found the revolutionary process. Whea it 


jut Eugene du Pont, then president of E. I. 
dda Poot de Nemours & Company, asked Dr. 

to come and see him. ‘2 univer” 
sity-trained chemist could find out some inter- 
sting things about explosives. Their meeting 
sasthe binning ofthe new erin American 


Dr. Rese proposed that the Du Ponts 
establish 


ee 


whats, Cae Radios 


GEERT Hin nour 

ae 
Ee yee ene 
a 


‘street Number. 
cus. 


are 
State 


wad en pase 130) 


132 


ay 


Fer 


sane Operating 
‘QuaIvESS. TRAINING CounseS. 
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Reese—A Man Who Does the Impossible 


(Continued from page 131) 


Inhoratory om purely cientite lines, as was 
opel 
"That was almost the fst, if not the frst, 


; 
Rant goa ren in Toten 
ene es 
Se rae: 
mara he PE 
Tey Ge crs 
rete deceit res tee 
Sere a eee oe 
Sey ee ciel emi 
Shavit mama gst 
Lire omens 
Tepigtterheh we 
one See oka ae 
of modern explosives. Before the European 
Bef giepete Dyemes 
iS rade Re 
iesiee cians by os anne 
wei aed et 
Par Richer a 


NE wan thedevlpment of matod of 
O'Zurcine altace fom tis see Chis 
alos bes ip cad aly lng ones 
{i tee ultogen when tbe war begin Gor 


mental way, 
Reese tet his chemists to work to sty all 
these anv all other pronible methods of Bxing 


nitrogen. 

‘Alost the commonest of all the elements, 
nitrogen is the most difficult to capture an the 
hardest to keep in captivity,” said Dr. Reese, 
“tis the bass of all explosives, because of that 
Intense desire to set itself free. Tt is also the 
essential element of plant food without which 
‘vegetation will not grow. So long as the rest of 
the world was dependent upon Chile, where 
there are vast natural deposits of nitrate uf 


cl of the incustrial products which 
(pon nitrocellulose was bound to 


supply comnpletely 
We began experiments in the fixation of 


ngrens in the manufacture of fertilisers 
based 


atmosphene nitrogen during the war. The 
process originated by Georges Claude, the 
reat Freach scientist, seemed to fer the 


into the 


ILE: nitrates are sll imported, msl 
Hor woe in fertiser, but practically alles 


1, neem ae et 


to other possible applications in industry of 
the two chemical substances which formed the 
‘hase ‘of the explosives businesr—nitrie acid 
tand cellulose. Out of the research he directed 
‘came a doven more revolutionary inventions 


Sh spplications of chemistry to id 
"Artiical alk all of which is tow Known 


sae ea aval we ao arte 
al gry erin Boy Pe 
Peek gee erg dip d 
fe a Annan regres Sear 
RD leg d 
= 

TR iar inroarh drd 
et err aes 
oer pre plage 
Gace ie net 
BE ccticandi pet te 
acne srlased sate be 
Sec eceese 
pa 

ree SoS a 
re red 
spears errs rer bens 

mane haem i, ret 

she erage ce, as 
universally used as a finish for automobiles and 
wag cheectl 


HE pyronslin lacquer was development 
"Toto pyra sty, Dr tue ated 
‘nen making for Several yeare a this, 

te for protect 
Tarnishings One uf 
‘Calfornia bad been_bavin 


repainting or revarnishing eve 
occurred to him that Uh fcqaer might servo 
‘ss better protection of the paint agaist the 
weather. He tried it found J fart aatatac- 


eee eee 
Soe Pease reser 
of either paint or varnish we thought it might 
rh 
rate A of 

xceea em i Reser as 
ieee es cranny 
paclgh aetg tony 
eer fie es 
Strela ey cle 
see ee ae ine 
men Se ee tne 


HE dlscovery came justin time, Dr, Ree 
ojated out The world's supply of highe 
srale reaine is dwindling and resins are the 
finds of the old varnishes and enamel paint, 
ow cellulose takes the place of resi ahd the 
supply of cellulose fs ilinitable 
"vedon't wear as niuch cotton 48 we used 
to, in the form of cotton, but we use 
1m im other forms than ever helore, 
‘Sik "Rayon, pyronslin eoamele, artifical 
Feathers mation picture fils all of the plastic 
terials coming siler the general head of 
ela ts aay 8 wel 
‘large proportion of all ofthe explosive ied 
industry, are made of nitrated cotton — 
tree 


And don t overlook the fact that explosives 
fare even more important in peace than 
All modera industry is based on the tse of ex- 
plosives. We couldn't build skyserapers with- 
‘out using explosives to blast out the iron and 
the coal: we can't dig canals or railroad tun- 
nels without explosives; in New York you 
can't excavate the foundations for a house 
without explosives, Farmers use explosives 
to clear land, to dig drainage ditches. You 
‘can't imagine building the new Boulder Dam 
without using explosives.” 

“What is going to (Continual on page 138) 
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Reese—A Man Who Always 
Does the Impossible 
Iappen sect in chemical fedstry?™ Tacha 

ou ualykagent™ exciained Dr. Reve 
Whatever in i will pbebly change a few 
their present lines to neve 

hal every uaw discovery ood 


invention does. 
“One great American industry had to reor- 


snize ite entire business when the modern 
high-power incandescent lamp displaced. the 
‘ldetashioned are lights on the streets; its bus 
hess was supplying carbons for the ares. If it 
Thad not been fr the scientific esearch workers 
whom it called in, that company’ might have 
failed, Instend, its scientists found new ap 
plications ofits mupply of raw material, whic’ 
fave made it yrenter and richer than its 


manity. We need 
Knowledge, more facts scientifically prove 
rely because they are facts. Farseing mien 

idustry tay realize that no knowlege is 
worthless, whether or not it seems to have any 
umediate bearing on business. Sowne say’ 
doine way, every new truth finds its application 

ustry. 


Lining the Rooms 
of Your House 


‘Coating from page 75) 
fever notice that when you are standing on a | 
Iilwnd looking at view you don't take in the 
Iyemuties of the things near by? In atom 
everything is in the foreground, and you 
shoulda’ make the background, of ‘walls 1 
Uistencting as to ela 


Trim? What 
“The doors 
nd windows 


p ie 
[DE the woodwork except the floors. Tt goes a 
way toward siving @ room its character 

jen years ago Ld have fad to design ital 
And have it specially mate, because the 
‘door malle were 


for 
stock patterns of the sash 
pretty’ nearly impossible. Hut now their de- 
Nunc are made by'crack architects, and you can | 
fet stock doors and frames, stairs, porches, al 


Everything else that you'll be proud to use 
‘An there ae machine-amade moldings that are 
that they 


work. 


“GUPEOSE T make some sketches of the 
ining 


the house plans and ask them for recom 


OUR OFFER: fo" sem "soTection 

OF YOUR INVENTION 
YOUR FIRSTSTEP—The inventor 
should write for our blank form 
“RECORD OF INVENTION.” 
Before disclosing your invention, a 
sketch and description should ‘be 
made on our “Record of Invention 
Blank", signed, witnessed, then re- 
turned to us and we will place it in 
our fireproof secret files. We will also 
give our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable in- 
vention. This "Record of Invention" 
will serve as "proof of conception” 


until the case can be filed in the 
Patent Office. There is no charge 
or obligation for this service. 


Write for Our Five Books Mailed Free to Inventors 
Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT 


full instructions regarding U. 8. Patents, Our Methods, 
fed 100 Mechanical Movements illustrated and described, 

OUR TRADE-MARK BOOK 

Shows value and neceuity of TradeMark Protection, Informae 
‘teyatdiog TRADE-MIARKS AND UNFAIR COMP 
TION IX TRADE 
OUR FOREIGN BOOK 

Weave in Foreign Countries, and secure Foreign 
Patents in alorvest time and at lowest cot. 

PROGRESS OF INVENTION 


Devs ‘of World's Most Pressing Problems by Leading 
Scientits and INVENTORS, 


DELAYS ARE DANGEROUS IN 
PATENT MATTERS 
‘TO AVOID DELAY: YOU SHOULD HAVE YOUR CASE MADE 
SPECIAL IN OUK OFFICE to save correspondence, secure protection 
ling date én. Patent Ofice. Vou about sen us mode, 
over with 


homo eat 
‘Othce reoeds and if fe Patent we pare the oficial vrawings 
Immediately and forward them for approval. "It the investion 

Dutentable we will return’ the fee lets the cout atthe ‘eximination 


PAYMENT OF FEES IN INSTALLMENTS 


ECUTED.. 
for 30 years 


oy experinced Patent Lawyers and Draftsmen. We shall have you consult us or 4 


teats, Trademarks of Copyrights without charge. 


Highest References—Prompt Service—Reasonable Terms 


yeeuatons and when you've hed what tiny | FRAIL OFFICES 00 Wostverch Big, Rex Yor Cir 166 Conway Rid 
ve to aay, youl have a pretty fair i epitesrahy Pay tia Fidaity Phils: Yast blag. Phiadsipsi, 
what edocs Hsbert Biden Sun F ‘cat 


Mr. Whitman's next article gives val- | 2 
uable advice on selecting the right heat | ? Name... 
ingplant for the homeyouplan tobuild. | F Address 
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Is there a Sob and a Future | 
for Me in Awa ar10N ? 


ee eae 


il hp yore ot 
ieee natn 
imployment Department 


The Real Estate | 
Educator 


A. most comprehensive yet concise 
reli, lasing sd betting of 
selling, le 
Real Estate, contrasting, for erection 
or repairs, mortgaging. transferring, 
insuring, ete. 

256 pp. Price $2.00, postpaid. 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York, N. ¥- 


Learn to Fly with Larry Brent 


(Continwed from. 


ies ney by the Goat sin that hey 
Ieplealy pu their ships into revere a 

contin doing this until the whirling lle 
their minds beyond any usefulness and—o, 
well. Thave heard of pilots holding ships in 
‘pins fo 5,000 and 6,000 Feet, and pulling thee 
Out. Tl believe those stories when I see it 
done! If any flyer has ever made a spin of more 
than 2,300 feet and pulled out of it without 
falling off into a reverse spin, I would like to 
Ihear about it—with verification. 

Tn that reverse spin of mine, T did what T 
had been told to do—what T had practiced 
with « broom handle, night after night, as 1 

forward 


it corner, of 
‘he have that pyrene can in his hand, ready 
tebe nats re 

tof the spin into a vertical 
dive, TEE tine L'ves deader, T le 
aut slowly. found my horizon, and althoug 
itr a pat ike water squirting out of a 


hg Held the nose sendy and kept the wings 
‘Enslow looked back at me. ‘Then he grinned. 
Below may gogules T must have been the color 


‘of an unripe lemon. Thad never had such a 
‘eare, never gone through such a sickening 
physical experience. He took the controls, 


4) 


When we touched ground, a few minute 
Inter, in the gentlest Sf Unee-otat lending 
Tl at fv sv ne for th on 
Airplane industry, Tat down on the low ral 
fence near the “lighthouse” on the line end 
teed to convince my atomach that it was all 
ter. Linford i thet we were never going 
‘pin a airplane again "We" were throug 

I'went aver tothe fed. retaurant ad 
drank’ seup of hot black eae That helped 


iat i took fn hour for that aval physeal 
didn't oe my 

"decided that 
fully ambi 

ot 
‘Two Up again. with 
ea fr iy regular diy fon ne 
sorme Tair landings Bnslow arin gnve 
sowie ately la at Dante 
ve going to make a Ayer 


"Nest. week, I've decked, we'll go tp for 
some more spins. But I know I will never like 
Spins." Some day, years from 

for ten thousand hours behind me, when 
‘Someone asks me if Tike spins, I know 1 will 
{give them the samme dull, vague look with which 
Foandy' answers foolish questions. 


Next month Larry will tell of other 
Lrilling adventares Unat will make yout 
tingle with the exeitement of learning 
tobe pilot, 


Back of the Month’s News 


n this country. 


Tecause it is extremely irritable, the rattle- 

snake is the greatest olfender among many 

| poisonous sakes in the United States. The 

| hustle of wind in the leaves or even a distant 
‘of a man will excite it 


fear nnd arouse 


Any sound will cause the 
spiral. According to 
bead eight or ten 
the tail 


ale 
strike, as 


cast bate ital ‘menaced. 
you hear the rattling noise, ex- 
pets sfvon bop dead ia our reds, Bost 
ake the slightest motion. I you do, the 
tattlesnake will strike. If you don't it forgets 
fll about you, unovils and goes away. 


Spending Millions for War 
on Mosquitoes 


TIE other day, Dr. 4S Barett, chet of 
the Milwaukee Public Museum expedition 
East Africa, returned swith thrilling tales of 
adventure in the jungle. The explorer 

of shooting a charging thinocere at a 
distance of only twenty feet and of killing other 
Wikl beasts in self-defense. But he and his 
party ‘agreed that of all the creatures. that 
menace man on the Dark Continent the most 


fand hunting knife 
eae See 
to learn that the most is one of the mast 


tes 7,288 gallons 
‘of human blond-—the equivalent of the total 
Vital uid of more than 3,730 adult persous— 
is sacrificed each year to monquitoes. 

‘On “battle front stretching from Maine 
to Florida, thousands of men are engaged each 
year ina’ battle to exterminate the pests, 
find millions of dollars are spent. ‘The weapons 

ie ditch-diguing tanks, 

ups tide-pates,snso 
‘dynamos. "These are used to drait 
Swamps where mosquitoes breed, oF spread 
‘il na ‘waters that cannot be drained, to Kill 
their larvie oF "wriggle, 


FOSQUITORS, bree bot 
fresh water. ‘The kilitoh 
isthe great natural enemy oft 
arch monquit ence, 140,000 acres of alt 
‘marsh inmetropolitan New dersey and the nea- 
Shore rewrt region have been trenched with 
fee 4,00,00 eof aro singin ach 
fa to-cause the water upon thet to rise 
find fall with th tex thus aording passage: 
trays for man's ally the kilitat 
inthe New Jersey salt marsh 
fence out the tid 


‘moved by gravity through tide gates. Where 
the marsh is too low, the water is pumped out. 
“The huge drainage pumps used in this proc= 
xs draw 2,800 gallons of water from the marsh 
per minute. And as exatnina 
That ‘there are about 400 
gles” to each surface gallon of marsh water, 
each of the machines is responsible for the 
Sestruction of 1,120,000 potential pests per 
‘minute. Maintaining that average and work- 
ing day and night, one pump would kill 67,- 
‘200,000 in an hour, 1,012,800,000 per day, and 
11,988,600,000 a. week! 
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delphia Centennial Exposition at $2.50 a day 
Hels Gustav Lindenthal, who was 79 years 

in May and says he expects to cross his beloved 
‘Hudson Bridge. In robust health, his nearly 
six-foot figure erect and an athlete one of whose 
pet hobbies still is boxing, there seems to be m0 
Feason why this expectation should not be 
flied. 


odie Sst tte Sah Noe 
ne = 
Uridges and tunnels than anyother tan in 
otter ets Coebortd 
Eo cee 
ae ee aie eee ee 
ipoaecaminereee 
Gi here be boarded a tain fr Philadelphia 
Carefully tucked away in an inside pocket was 
orton 
ar heh eenisee 
phatic in their warnings against the thieves 
Seen dee tere 
didn’t dare to remain there for the length of 
inter 
Sire 

Moet ie 
reas 
rate 


lace for a g arbi 
Ce ee 


gh 
afar 


eatons he had worked sss carpenter 
in'a machine shop, and as 


ACHING Philadephia, he realize. 
1 poor time to migrate tot 

‘World, Ax a fenltof the pane of 1873, there 
war wide-spread unemployment in the United 
Slaten He had no letters of introduction, He 


fe Ceotenil ar 
Park. "Hare bs founds foreman who spake 


‘was given a draftsman’ 


Beis Sally proeciad oe 
nade ett ony 
fos the Enpiion vor daigued’ 
fe ‘year 1877 plc gee ilished 
ia building rlvoad Reiger ani Coe 
ste Brom 1870 tl 188, be won beac 
‘engineer for the Atlantic and Great Western 
Railroad, now part of the Erie system. During 
that time he replaced a large number of wooden 


Howe truss bridges with iron struct 


f 
i 
: 
a 
& 
E 
Hl 
i 
i 
4 


{from the American Society of Civil Engineers 
{in 188 for his Monon- eal aes 
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~~ “Write for these 


Protect Your Ideas 


Take the First Step Today 


1 you have a useful, practical, novel idea fo 
‘on.an ol one, you should cominuntente with 
ONCE “ivery year thousands of appl 
Patent Office. Frequently two or more 
‘tantially the same i 


proof reste upon the last application 


same en (oven hou te Taventry 
che country and be entirely unknown to ae another). 
the’ country 


improvement 
vent Avtormey 
‘are filed in the 
Yor the sate or sub: 
Tive in different sections of 
Yovmuch x care the burden of 
real even a few da 


new article or for 
Wegistered 


pplication sometimes mean the low of a patent. So lose no time, Get in touch with 


‘he at once by mailing the coupon below. 


syateat em We kar the 


{ Clarence A. O'Brien 
| Registered Patent Attorney 
5 Sey Sing an Coma Hak Bd Wah, D 
‘Suite 106, Westword Bd, New Yok City 


ame 


ele Con ed hy ne 
ie 


$165,000 


REWARD for an IDEA 
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People in the Public Eye 
(Cantinued from page 


hela River bridge at MeKemport, 
pein cae oem Nr in 188 
rt ssf the recustraction 

of the Brooklyn Bridge. He was one of the 
band of ax camsalling engineers who planted 
the tunnels and termipals f the Pennsylvania 
Railroad under the North. and Bast rivere 
He aloo wae the designer of the beautifal Hel 
at ge er the Et River te mrt 
the work cruming from 

Long land to Want Inland las singe 
Irate steed span of 1,000 feet. While Com- 
tthwoner af Bekdges fromm 1908 until TH, he 
‘completed the Williamsburg Bridge ant made 
the plans for the Manhattan and. Blackwell 
Island (row Queasboro) bridges. Lindeathal 
ttho is the author of tumerots works on eo 
Finecring and bridge building, holds booorary 
Arccorates from the Polytechnical Schools of 
Teun ae Vienna and of Drewten, Germany, 


4. Williaias, crack speed pilot of the Navy 

Tn a citation aceompanying the award, it was 

set forth that the high distinction 

erred upon Williamns for his death-alefying 
i such as outside loops, upsides 


oy the 
Tits services i advancing 


“These rewards, of course, are richly deserves, 
but 

thusiasts particularly 

kknsen as" Atmeriea's fastest flyer.” "And 
that title is not only: homedtly wa, hut it 


sparse | ‘tall 
wi 

Although, through neries of unfortunate 
delays, Williams was forced out "ofthe 
Schneller Cup races at Venice in September, 
0x7, when British Plight Lieutenant 8. N. 


Webster eaptured the trophy with a speed of 
251.489 miles an hour, the American two 
roonthe later unofficially: attained « speed uf 
528.6 miles per hour at Mitchel Pichi, N.Y. 
in the converted racing plane of hic own design 
hhe had prepared for the Schneider contest. 
“This bettered Webster's mark by more than 
forty miles and surpassed by. just about six 
les the speed of 318.37 which Major Marin 
le Hernan, Italian army” ace, had achieved 
ret the Lido course forty-eight hours pre= 
ely, aml war faster than anyune ‘has 


working quietly on plans f 
Te Scr Su races il 
ited States Mt he believed the project 
sponsored and Snanred hy a grou of 
ite American sportsmen and. patrons! of 
ssiation. 

Williams frst achieved international fame 
aastan air racer in Ortober, 1923, when, as a 
tnember of the team of Navy pilots participa 
agin the atroatnal Nir Rage at. Ly 
Mo. he wo the Pulitaer Trophy” with a spat 
of 20667 miles an oar for 200 Kilometers i 

Savy R2CI plane. ‘This remains the world's 
ovr for that fistance 

ile bettered ‘his own mark the following 
rmpath, when he established the then world’s 
record for airplane speed of 200.6 miles an 


hour at Mitchel Field. But in the Palitaer 
‘Trophy race of 1925 he droppel to 241.71 
niles per hour, the event being won by Cy 
Metis of the Army” with « speed of 248.90 

“AL'S” present ambition is si to be to win 
the 1929 Schneider Cup with a rexord of some 
thing appmaching 325 miles! 


‘Williams, aside from bei 
pethaps the world’s fastest 
the only aviator who is alo a 


Inschal player! Born in Bre County, N.Y 
hirtytve years ayn be was ducted xt 
Fordham Usiversign N.Y. ‘Upon grsuation 
Ropetieen Us dpealupes oun witee 
N'Y. Giant, sod phase profesional baseball 
ean, he took up the 

* Fordham. 
inte States entered the Workd 
tnnalied in the. Noval Reerve 
Fores. -At the end of a\ ground cnt for 
ation at Bowton Techs he went to the 
al Air stations at fay” Shore Le fy an 
rsacola, Fla for fight raining. This com 
ted, he stayed. nt Ponaacols to teach 
Wile engaging iis air races and un 


for two seasons, 
study of 
wi 


jaled” serial experiments, William, found 
time to. complete his law studies at George: 
umn Caiverdty, Washington, D.C. from 


which be receives an Ll.Th in'1025, ‘The fol- 
Towing. 
Tar. Wi 


Shapley thrilled 
the announce 
tment that the hub of our universe, sought by 
fstronomers for centuries, had teen located 
by the Harvand College Observatory, of which 
Ihe isthe director, “This stellar nucleus, around 
which our whole galaxy of heavenly adios 
spine in space like a antic wheel, the Har. 
Yant astronomers placed at a sistance of 
¥7,000 Tight-sears from the earth it the dine 
tion of the enstellation Sagittarivs. 

‘Just recently, it eae to Tight that it was a 
young girl, Mise 


Stars 7 
Way thet pert Ki to make tie forint 
calculations which finally enabled hin to put 
fis Giger on the center cf our universe: 

‘Mise Sipe, the daughter af Gerard Swope, 
president of the Ceneral Electric ‘Company, 
[ene of the antante on the Harvard Ob 
mecvalory toll He wes grecdated. fron 
Tlarnand College, N.Y. only three fears ago. 
Astronomy” Ina” been her hobby in under 
rut dg Wh, ater Yar of eal 
ence study” at Chi Wenty. 
fexrmel ofan opening in the department of 
eriable star research at Harvard, she returned 
‘Sat and ebtaived the postion 

Bat it shoulda’t be. imagined that Mise 
Ssenpe was wesyned to observation duty on 
some dewiate mountain peak. Of late yea 
there have gen mans: changes in astonicad 
rear ganic pie mw rence 

om large extent and 
Shen the microwope takes the place of the 
telescope, ot only chang 
ieee relly, into 6 “daglight tances? "ba 
also making i one which women may puree 
‘ithout hardship. 

About the tie, Mi Swope arte her 
job, Dee Shopkey bad ewes’ s oepratco 
Ecdteaton of the Mig. Wy tn dctennine 
the distances of its individual stary, nebulae 
dnd stellar He had. devised stew 
tmethod involving the — (Continand on mage 137) 
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measurement of the variability of the changes 
in the luminosity of a star. ‘The new method 
made possible the determination of distances 


1 ns aatr thn the hn eal he 
yapriiaton deanded matvematea obity TRADE-MARKS + DESIGNS 
wb is setenstioy and sot FOREIGN PATENTS 
thgrcsearch work tether Hie a pore 

2t0hads" 1G the thatogapie warey ta 
Neh sre ta plates tthe Marne lr 

Tisoane cee nat MUNN & CO. 
Sop tte tues iat gees me oan oe PATENT ATTORNEYS 


Fewer than 383 ting stars that had never before 
ben known to fet Associated since 1846 with the Scientific American 


poets a 
inde acl aanty | | Somme Aweneay Benno 155 Senvine Anne Bertone 
‘comparing the various photographic plates on e reet, Washington, D.C. goth Se., New York Ci 
SHE perce Hee Seep ge | | 65 Fe See, Whe eee Z 
Talal ois te Bl 


her studies into statistical data, 1303 Tower Buitorn gut Van Novs Buiworno ~Honant Buitpino 
Ube the completion of, her aimee Corner of Michigar Bled. Spring « Seventh Sts. 582 Marker St. 
pr, Shapley made an analysis of her wor Tad Madiwon Se py het rails, Ca 
w wea Inter he told The scientific world Chicago, Il. Las Angeles, Cal. San Francisco, Cal. 
iat one of the great quests of the centuries 


was at an end—the hub of the universe had ew ed 


rhe esegore by ‘ Books and Information on Patents and Trade-Marks 


etic tvccgaees ie rel : 
to rican yore by Request 


See 


Associates in all Foreign Countries 
mca help but be 

thpled by the neces a her eters ut she 
fuses 0S asp ie fr Une canovery of 
Ing cuue, of the oes 


the says “belongs to Dr. Shapley 
Yam only the handmaien 
ares 
= Eo 
Here Are Correct Answers to | 3:2! 
Questions on Page 51 fen (eeline 

1, Th does no harm to any modern watch | SESS om wpe a 
or plain cock to turn the hatds backward wo | peeteeUea neta ipergees meee one 
fetit to the correct time. But i « clock con ‘nx, ego, ovoceariy 
ins king or lar enim tog be | nee OR ment TO ARer ra ered ALU ark 
fet only by moving the hande forward. Really | _ 
Aiea lack tat srk te hor ae | PATENTS 
constructed that no harm. will'come to. the ~ | tradem teat Litigat 
fnechanism no matter which way they are + Hindboak win hunts beers omar 


but it Is better to play sate, ie rements. Sent free on r 


“eV“RLBERT E, DIETERICH 
rent a ier“ 
‘Sand lesa shington, D.C. 


tf 


Tre placed face up oF fac 
postions. ‘Theoretically, 
the hairspring, and the pallet are in absol 
perfect balan 


_ INVENTORS — PA AT ENTS 


co been in business 30 years. If your 
the watch will run at the same oa or patent fas merit send details Frome assumes OMOEA acsotts 


spotters | ewes, cn || arenes mere 
“it taricnatteosiaeenseae| TRAVEL FOR “UNCLE SAM? 
pea esse ak ee es ei — i Railway Postal Clerks $158 to $225 a Month 
heavier and the escapement is so made that it MAIL COUPON BEFORE YOU LOSE IT 
cahsaseeremipeaeeeae ae 


fem except for a brief period in one direction 
Chronometer are hung in gizabalss0 that the 
balance wheel always cxilltes in horizontal 
plane 


4. No timekeeping (Continua o 
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Become a Trained 
Radio‘Technician 


RADIO INDUSTRY 


Pleads For 
“Registered” 
Radio Experts 


Va 
z 
— Opportunity beckons as never 
Se tele in the Radio Industry 
wing postions, inact 
Capra Gore navi Poston er 
Some independent—radio of 
fers all this ard. more to. ambitious en 
‘ho seize the opportunity NOW! 


Radio Trade Association Ap- 
proves S. of E. Radio Graduates 


The Wisonsin Radio Trades Ass'n now compels 
‘Wary radio service man 


te, recmpetane help mn 

ttre Fhe School  brainerng ts the ondy trate 
in the tourer prey ao 
apcistton Grants of the oF Ee eg 


ered onthe exareton 
Most Thorough Practical 
Radio Course in America 


Here in. a olen 


‘trong sehien 
foes 1 oper 


tte "yon can 3 
Eureinthree months 


Prats Ra Telephony Theor, Rao 
mir Cin Insnatin, Bien Neties 
vice apg Invtalacn, Rac Sala ged 
Bly roadie, fron WIS. 

"You Tears Sverything 


Sah cover pare i noe allt 
ets wine 


She ut ae caking the Rat 
ot enainecine 
SEND FOR FREE BOOK 
‘Send today, without obligation. for FREE catalog 

IS the wonderful Sprrtumicn i ray te 
hee eon Pn decals of our Earn 
Aisi You Lear 


— 

Depe esate | 
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hit Nar Es 


1 
| 

tices | 
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Here Are Correct Answers to 
Questions on Page 5 


mechanism keeps perfect time. Friction can- 
not, be entirely eliminated nor even made 
uniform. ‘Temperature correction is. never 
fect. Changes in the density of the air 
we some effect. A very fine porket watch, 


‘wound regularly and handled carefully, should 
sho 


5._A.cheap stop watch of the type wld for 
a few dollars is simply” an_ondimary” watch 
thea ‘ted with 2 tk tla whee 
‘ot compensated for temperate. potions 

finything else. Prensing the ‘ation ft 
take oat of contact with the balance whcel 
fd the watch tarts "Another presure stope 
the balance wheel and a thd pushes the atl 


‘operated by throwing fine touthed gears in and 
‘out of mesh. ‘Split second stop watches have 
two hands, the two traveling as one u 
pressure of an additional button clamps one of 
them. 


6. ‘The term “railroad accuracy” has no 
very definite meaning. Most railroads require 
that men who control the timing of trains 
\Gsize, lever set watch and 

spected by 


carry a 21-jewel, 

th watch must be cleaned and 
‘approved watch repair fi 
‘The number of 


thar BL of 23 jew 
iCis of high grade construc 
Siateen-aine is specified be- 
II watches now so popular 
Lever set is 
inate the possi 
user accidentally disturbing the set 
the watch while wining. 


spend evidence 
tion throughout 


_ The earliest reconled timepiece is the 
ial was of eon lovely dy 
owing that came the clepsydra, a. water 
clock, used by the Greeks and Romans. It 
consisted of a container from which water was 


ing 
atch sot adjsted for Schon may gain 
time during the frst houre after winding and 
then lose ear the end of the run. 

‘watch might show a small daily variation and 
Still be unit for use 

of alternate slow nd fast running, 


9. A properly constructed and accurately 
compensated pendulum clock is the most ac- 
‘curate timepiece available. In fact the in- 
Ol the pendulum marked the fist 
important step in the development of a time- 
piece that would really keep accurate time. 


).. The method of dividing the day into two 
periods of twelve hours, the hours into sixty 
inutes, and the minutes into sixty seconds is 

relic of the sexagesimal system that prevail 
Tefore the decimal system wa Sally adopted 
(Our method of computing time and our method 
angles in degrees, minutes, and 


of measuring 


‘seconds are the only remnants of this obsolete 
system 


It saves 
you money in 
your home 


“Fix it yourself” 


+ Tells You How 
to Do These 
| Jobs—and a 
‘Hundred 
Other Helpful 
Repair Jobs 


ive nals and screws 
Tato plaster 
Pix a leaky shine 


eplaster cracks in 
“ras nd ings 

ill ana retin cracks 
infor 

Fix sticking window 

Putty windows 9o put. 
i wont crack 

ge oaaed dain 


Dail a sturdy set of 
shelves 


Confound that 
ait the pi 


Mend lea i 
"ait ohipping ao ee 


in, doors that_won't 

i leaky facets 

Lay linoleum 90 i 
“Fon erace 

Pie pipers 90 they 

Revariah Booes 9 
erates wont show 

Protect acreene dur 
"winter - 

Kore, 
wa 

Replace porch stepe 

Mate. doors and wi 
“dows wenther tight” 

ix sugsing doors 

Pix broken window 


rams eto ide 
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Crushed in the Jaws 
of Arctic Ice 
(Contned fom pe 35 


tsk for grub. 
work dont eat 
‘skippers bluff carried hn thro 
In a couple of days the gang got hungry 
Dut canvas on the vessel and the med? port 
Irth only one more death. Tt turned out the 
sense. war typhoid fever, which we must 
have got in our 
ugh nok to 


On this ship men who don't 


factory whistle shrieked the news that it was 


“GE dips” muttered the captain, meaning 
that the sun had passed the meridian. Hi 


‘As he wound the expensive timepiece, which 

h time, he turned to me and 

said hall-apologeticaliy: "I -don't own this 

fellow. Alarm elock is good enough for me.” 

Alarm clock!” Ani you cau make a safe 
landfall?” 


of the 
il he saws 


mupe of blind days he saw Uhe to 
ind “4 


Ran in close 
‘the beach, 
Newfoundland is that?” he 


‘canswer until he'd given 
‘said: “This ain't 
Newfoundland. It's Nova. Scotia!” You 
ve seen Fal beat it, lest he be recon 

laughed out of ‘every. pub down 


: a. deep san vayage te 2 
clear coast Dut don’t forget Pm alg about 
those who have to fel thei way for bude 


of miles without a sight of the tun, no sotto 
‘or drift for their dead reckoait 
few years ayo five ships were lost in one 
blow dawn the Labeador. My uncle 


Martlett's bi 
Cready: by knockdown northeast gale and 
tan for the tight lee inshore. She was caught 
{n'pressure and crushed to pieves.” ‘The men 
escaped by clambering over the ie. 


was caught 


uk Uncle Isaae walked dow 
nee if he could Bind shel 
He happened to glance out 
across a stretch of ice-free ocean where there 
‘was a reef about three iniles offshore. "Through 
iglaases he caught sight of something mow 
‘on the small pateh of rocks. AL Brat he 
nught it was seal. Then he saw it was a 

je found help and reported the man 
the reef. "Remember it was early spring an 
bitterly cold; and of course the spray of the 
sea was washing over the poor devil. But when 
‘8 hoat put out and took him off he yas still 


for his 


‘went down inside. 
hhad happened. In the 
fale and fog the skipper of the Hunérman had 


ud the opening bccn te es nde 
driven his ship hr 


ht as a die: 
ing that the best navigator 
‘be proud of 


“The trouble was (Continual on pase 140) 
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that surf and slush ice lay beyond. Together 
they stashed the ship and drowned the whole 
‘crew—all but one man, the fellow who was on 
the reef, Koowing what was ahead, he had 
had the quick wit to hop overboard as the 
Huntzman sbot by. He swam a few strokes to 
‘the rocks and climbed up 

“flat how was he alle to lve? 

Bartlett A tough one, he was. 


Both legs were broken by the seas when he 
‘was picked off. Yet he lived.” 


scribed as the usual diet. There was usually on 
the Newfoundland vessels only one big neal 
slay. This was served out aboot noon: Sel 
‘meat, strong and blubbery, was the main 
Staple" Thee times a, week. delicacy wat 
boiled four-pudding and pork. 

“This mass was about the color of gutta 
percha and almost the same consistency, 

explained. “Tea swectened with molasses and 
thant bread were served! in addition at each 


san stand swimming in cod 
iste 
ett thrust his wrist clear of 


that sear? Got that when I was mate 
nthe Grand Late,“ was working om the 
forecastle, clearing up the ground tackle after 
we had run out of a northerly port in winter 
time, when I lost my balance and went over 
the rail. Tn reachi hola I sliced a piece 
‘of flesh clean out of my forearm 

"The fool milors were a0 surprised—amaybe 
lad, too—that they just stood there like x lot 
of wooden Indians for a moment or two and 
didn't utter a sound. ‘Then ove of then piped 
up and passed the word that the mate was 
overboart 


stanily. they broke for the sail over 
which Thad just daappeared and foked down 
tothe eld water to ef Iwas hanging on 
Wel, T was banging oo, allright: only it was 
the other side. "I bad ‘nag bold of wine 
line that ran from dovn ta the lower part of 
the stem and hauled my wp 
Ihab on deck, dripping wet and pretty 

cold in the mw wind joa tu time ta bent 
Soother man ang out: Phe mate's gone 

reevfen ut hes back again’ Tet go right 
in the Fellows ears "Now turn to, you ok 
‘yed loafers 


WES 


Shee was anther time, one of 
‘espe then Tne Tit 
nore am elas TE Let ant shine! «hee 
teal. While I tamed my bck the ce opened 
find the next moment lane of open water 
Separated me from the pelt 
TT hated to fone Ht becnose Twas trying to 
rake a name for mysell 1 knew thatthe cxp- 
tain kept a record of the skine each of tne 
ten Brought im, nnd the sizeof cach, In fst 
time thant takes to tell I made wp ony nid 
(orp the ain 
“FRithough the temperature was_down 
cf my wotkens ond 


than the water I didn't hesitate. I grabbed 
the skin, swung it around my head, and towed 
itback- 

= When I dived in again T was so numb that 
1 didn gven fel the, water." thought ad 
perish before I got drewed. But I finally 


then ran and swung my arms 
didn't 


Crushed in the Jaws of Arctic Ice 


wd from page 130) 


‘On the Polar Sex with Pear falling in was 
rons serious. On the North Pate trip of 1009 
Teed temperate around ny degrees 

“Ove day T was crossing a lend on young 
ice and broke through. ‘The water felt tearm. 


Surface may freeze. but the water beneath 
maine at practically the same temperature 
alte tin 


* the Eskimos, Etukeshuk and 
Beinn’ were watn ine ‘They hale et 
inside of three minutes. Instantly the water 
begun to freee on my clothing. And T would 
we perished had pot they stripped my 

soaking furs off and shoved me into tay sleep 
ing bag. Then when I got warmed a bit they 
passed in dry cloth Twas drewed and 

ut and on t win io Half an hour.” 
‘Speaking of his work with Peary, Bartlett 
remladed ame of what {consider his greatest 
ik. We 


tion north through Bering 
the coast of Alaska, with 
the Polar Sea ta the eastward, 


TE, Boru as co 
blown. ‘northward without 
aboard. ‘The leader had gone off hu 
tefore the storm, an when he returned his 


the ice and 
Eeatenan 


ad disappeared 
‘She drifted ot in ” 
Bartlett reminded me. ""steaasting aguinl the 


in left us in early 
Rovember, not to retura nena wal pring 
The temperature fell into the fifties 

“On New Year's Day, 1914, we were all 
sitting huddled aro te stove below 
‘when the pressure 

me were hurriedly: taken on the ice. Ten 
lays later the Karluk gave up the uneven 
‘battleand sank. 

“We bad a tough time making our way 
south to Wrangell Islan, Six men died, Prom, 
Wrangell P continued on to Siberia and finally 
reached Alaska where T took out « rescue ship 
inthe summer 

Wasa't there sone incident of that whole 
adventure that sticks with you?” I anked. 
Perhaps. it was a morbid thought, but it 
seemed to me that the parts’ 
of cold 


Success im sight after 
long harrowing months of frozen feet, short 
rations, heavy’ sledges. Surely Martlett was 
sabout to, divulge some hitherto unconfessed 
thrill, when he trembled on the brink of 


ot go on withost native help. found 8 
Fer who sald he would use me eastward 
"How much you pay? helasked inthe Title 
English be fad earned from traders and 
wiles 

“Thad brought fort dollars in gold with 
wo fr the Rad "hs it was vital that T 
Hey I thoughtlely told hn T'pay hin 
the full mount. f could bave bitten my 
tongue off the next instant “Any trader would 
ave hed the sone ofc a stall prc ae 
thea berain’ up towards. what te native 
asked (Contin on ie LAD) 
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Crushed in the Jaws 
of Arctic Ice 


(Continued rom maze 14D 


‘Show me money,"” said the native, 
havingunys Weargied for to hous. He ne 
wing any. Weangued for two 
oly shout tweatjtlve words © English and 
{'Voow about three words of his dialect. He 
‘bawled at me in Eskimo and J at him in English. 
TThere we were out on the windawept 
desolate nowth chore of Asa, with the ther 
Imometer twenty below and toting but same 
ice as far as the eye could se, snd ja 
A cach other for all we were worth, ad 
‘ot understanding a thing the other sai! 
"Well: the end of it was 1 convinced the 
fellow I had some money with me and he was 
‘acon eh to want ga ere 
te ext, T keeping my eve om him every 
{ich ofthe way to ae that he did't attack me 
tad seal my pile. Every now and then wed 
trea out and argue about the forty dollar, 
teeing which cou yel the loudest 


FTER we had gone far enough for me to 
find. the trail'the rest of the way he 
I suppose be 


dollars for what he had done and showed him 
the rest of the money, which made his eyes 


men as they are desc 
"The captain doubled up, 
it with a reminiscent look 

"Yes and mo,” he replied." Y 
fashioned skipper never hesitated to use force 
ithe felt the mtuation needed it. And no 
didn't beat up a man just for the sake 
Tieing rough. | Needlew ‘violence would only 
Ihave damaged th which” the good 
per always wanted from his men, no tat= 
ov poor yal lot they were 


“TSM dy food skipper was unally 0 

Fine physical specimen who could stand up, 

‘and thrash any average vearai down 
"That's why he was picked as skipper. 

sailed as mate with Captain Willian 

Crom of the Siratharon out of Sydney 

cargo of ore and coal. One day a bi 


mouth came aboard with alongshore bun 
(got fresh wit nan. Captain Cross 
‘didn't blink an eye, but took the fellow's li 


‘rithout « word—untl he'd had his say.”‘Then 
the captain took one crack at hitn and slammed 
him so hard to the deck that it took the cook: 
ball a hour him to. 
“Another time Captain Cross lost his temper 
with the whole forecastle gang. Without hesi- 
tation he strode forward. and hopped down 
rakes. As Bret mate, it 
Twas afraid the old 


“put he was a veteran at such work. He 
knew the value of surprise. Before the men 
[knew he was around he pasted the nearest one 
on the jaw and dropped him cold. ‘The next 
fone stepped forward. to meet the captain but 
tolled into lower bunk holding a cracked 


= 
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At the Throttle of the “Big Hog” 


Continued from pape 53) 


the Ki the thing that impresses 
tes me the way ratening bat Peres 
eta eae. When, tr I had worked 
shops fora few sear 
te fring freight hogs purr 
ilenty of accidents, some of them bed ones 


Soni at a 
Seale Ia 
Sate ag oe 

ifthe ati a 
to twenty light cars needed a helper engine 
Pid ig ened 
SEG pea tener 
Sms eterna on earls 


Incomotives got igaer and trans longer sn 
heavier~and railing became safer st wel 
Some of the real cltimers did't think 


it would. I remember when they sent the 
first 1600's to this division —seventS-three-ton 
scvines_Okd Prank, Sayer tock « long lok 


fat one of them, 
‘lumied his hat down on the boss's desk.” 


ing he ye“ ot igo rnp 
ite ine that big!” He meant what 
he ad, too he qu! 


ONDER what poor old Frank would say if 
ae el Seth S301, oF ts earaler 
the Lord Haltimore—both ef them 


rth a weight of 273,00) 
Poa on its eight seventy-four-inchsriving 
Mhiely, with a tractive power uf 08.200 pounds, 
And a total weight of 400,000 pounds, An 
cri ye ft og from the nt of 
otto the end ofits deck--and 1 few inches 
iver 100 feet Inng with is 238000-pound all 
sie tank ender, whi hana con capa 
frenty-one and hall ton, a water capac 
ty of 15,100 gallons, and a total weight of 
‘3,000 pounds Tully loaded. 


ONDER what old Frank would think of 
fa fire box eleven feet by eight feet, aun! 

with a grate area of ninety square feet, stoked 
Iiy am automatic stoker—the strongest-backed 
on the division couldn't handle that 

ly with a coal scoop. Wonder what 
have to say about the rail washer, 
‘the mals after it has 


which washes the san 
done its work of giving the drivers a good 


Sener 
in igee Sastn erst forests 
ae ee hae ae tl oll 0's 
Fete nie! he beet 


mountain-type locomotive sa, passenger serv 
ice. Other roads may build bigger engines, but 
if there's ever a better engine built, the Balti- 


catch’ glimpuc of the spirit of the highest 
Spee of nginbe—ctapen pre kn sf 
motive and depot yay tis ra 


“The Philip E- Thomas and the Lord Balti- 
more are the highest development of the moun- 
ine ype Icomotive whichis & comotie 
with four engine-truck wheels, eight driving 
‘wheels, and two trailer wheels-technically’ a 
E62 type locomotive. While Jim Pugh was 
telling me about its mechanical marvels my 


fs went back a hundred years to th 
Hat ow Fh; frcather fal he at 
more and big modern locomoti 


‘There's an amusing—and true—story about 
that litle engine. 

‘In 1828, rails bad been laid from Baltimore 
to Elliott's Mills, a distance of only a dozen 
miles or so, but with sharp curves and steep 


grades. Steam locomotives had been built 
fad successfully operated, but it was thought 
that for this line horses would furnish the best 


more, saw the shortsightedness of this policy, 
and built a small experimental locomotive to 
prove that steam could take the place of the 
orse. “His Tom Thwnh—it wasn't much larger 
than a modera hand ear, and had an up 

boiler with tabular luesimprovised fromokdrife 
barrels —was completed early in 1830, and on 
fine August dag" demonsteated ite powers by 
easing lighter filed with rain dre 


Te deightedhis cosine had proved Ghat I 
ould comer curves an gras. 


OW entered the villain—a stagecoach pro- 
prietor, who had no use for nalroads, The 
pla wa doubletacked a far 0s ely 
‘The stagecoach man 
result that when the 


Crock? went the driver's whip 
tame abreast of biti—and the race Was o 

eter Cooper opened in thre, nd the 
Zo Tin eae nt the le die 
tors cheered. Couper jniined more word into 
the fre bo, and the Pom Thum incrensed ix 


fatne it" to slow dove, and Co 
Bagusted directors anw the gray hore gal 
othe qucerest races 


on, the Seventeen- 
24 pervent incline 


ries the Baltimore and 
to the top of the Alleghenies. ‘The 
locomotive swayed and pounded, and in the 
nar—-the rumble 


of coping 


un, and always the monotor 
donbitenk ofthe dupe sober oa is teal 
‘worm carried crushed coal from the tender to 
the elevators just aft of the fire. box doo 

then up through the elevators into the fire box, 
thereto be distributed with more than human 


so your back, de 

‘ooddisig toward the stoker. 
“Saves me shovel 

Keyser and Grafton, 


Teka wean eal 
along tangent, the 3501 thundered on through 
sinters esi etre oe 
woeer geen dense Gece 
cpt lg he iis 
Now a lonely square of light came in view 
scl ate eee 
poem gol oy ogee 
iii eacarioe en tae st 
era id eee 
iim Grate fastens be 
paige ets 
waar ae heh wate al 
it een ood Se 
"licen ot 
ae et ene ete 
‘ara il ct 
sa ars He a 
et ces eerie 
Srupiemheweseeera a 
it eemee, padre eae 
Set iets nla ach ce 
ee er 


six tons of coal between 
plied Fireman Fazen- 
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At the Throttle of 
the “Big Hog” 
Conia rm age 2) 
nd Jongespouted oil can in hand, Pugh was 
Gn the grou and busy ein the locomotive 
slinont bore ite drivers seas turning. Lane 
ferme gleamed ahead. "Thea a helper engine 
tacked slowly down to. ux snd coupled on 
ahead to assist us over the “hump.” 


‘The helper cut off, we were away over the 
cighteen miles of roiling plateau country on 
the crest of the mountains, and soon we were 
drifting down the Cheat River Grade.  Fire- 
‘man Fazenbaker tuned s wheel that shut off 

u from the stoker, and lighted 
‘Now we're on my side of the 


id good-nights, ‘The 5301 rum- 
towarl the roundhouse, there to be 
“inspected and serviced for the return 
‘The National Limited, hauled by another 

ned. by another crew, 


APTI they have reportel anything that 
needs adjustment or repair,” said Chat. 
ley Schuh as we walked across the station 
platform tothe hotel door, "the enginemen 


fan turn in and sleep until a half hour before 
Teaving ti 
be taken 


me in the morning. The 8301 will 
re-of by the mechanical force at 
thouse._ After a locomotive has given 
iit 75,000 miles service—aay every eight 
ops for a thorough 
watch. "*Mayh 
iy he say, his casual tone not con- 
ide. that we made up that 


od-morning: Fire 
sted the bell cord 
is te hauling the 


tdovenbill or level into New York. We're the 
Felows, who do the tworfsted work om this 


Pugh, sitting with his 
clasped in his lap. in the road 
foreman's office, “nothing exciting ever hap- 
pred to me, "Nerve strain? Nov ve never 
fet any. Wrecks? 

keep out of them. You see, I'm a careful sort 
af man, You se Edo get ine to 

hing exciting —T make two round trips to 
Airaton, an then lay off night here at home 

Wilat do Tdo on miy days off? Ob, just stay 

xd home —fish a little in the spring, 

tle Jn the fal. I'm mighty sores, 
a Jike to help 

make a story out of me! 
From the window f watched him cross the 
station platform—a stubby, solid sort of man, 
who watches carefully where he is going, and 
Beach atep places ts foot solidly on the 
round. 

No, not much of @ story in Engineer im 
Pugh. ‘He lacks the romance and color of the 
legendary’ Casey Jones. But when I turn in 
con a sleeper I like to think that a Jim Pugh 
{sat the throttle up there at the head end, 
and another Jim Pugh at the throttle of the 
train behind ws. 

"And the best part of itis that Jim Pugh, ax 
well'as being a real man, is typical of the 
‘American passenger engineer 
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Plastic Wood stands the test. It does a quick job, 
@ good job, and a lasting job. ‘Here's what Mal- 
colm Pope, an outboard thriller, writes in from 
Florida. 

“Jack Kerr who drives the Sea Horse and my own Lookinback 
Kid were put through such hard stunts, jumping hurdles, running 
up on shore and other things the newsreel company wanted us to 
do for thrills, that we couldn't help but have some places where 
the water came in. If it had not been for Plastic Wood we would 
have had to use three or four self bailers or else a lot of carpenter 
work, and believe me, for filling holes, wood rot, or a split plank 
there is no better thing in the world than Plastic Wood.” 
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V i is the difference 


between any good gasoline and 
Ethyl Gasoline ? In one sense very 
little. Ethyl is good gasoline with 
just a little Ethyl fluid—ess than 
a teaspoonful to a gallon—mixed 
with it. A literal drop in the bucket. 

‘The great difference between the 
two lies in the performance they 
get out of an automobile engine. 
‘That small amount of Ethyl fluid 
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is so effective that it eliminates the 


“knock” from your engine and 
puts to work that extra, latent 
power which is wasted with ordi- 
nary gasoline. 

Ethyl fluid was developed by 
automotive science to eliminate 
the “knock” and power loss which 
occur when ordinary gasoline is 


ETHYL GASOLINE 


oes 
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compressed beyond a certain point. 

A high compression engine needs “4 
fuel of Ethyl's anticknock quality 
if it is to do its best, And Ethyl 
gets out of engines of average 
compression additional power and 
efficiency impossible to obtain with 
ordinary gasoline. 


Start riding with Ethyl today. 

1 Gasoline Corporation, 25 
‘New York Citys 56 Church 
Street, Toronto, Canada; 36 Queen 
Anne’s Gate, London, England. 
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